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PREFACE 

In preparing the present manual the authors have followed 
the same general principles as were adopted in preparing 
the manual which accompanies their Plane and Solid Geom- 
etry. Not only are all problems and exercises solved, the 
solutions usually being given in full, but suggestions of a 
supplementary nature have been inserted from point to point 
whereby the teacher may be cognizant of the authors' own 
point of view upon the various topics treated. 

It is hoped that this manual may prove a genuine assist- 
ance not only to teachers overburdened with work but also 
to those to whom the various suggestions will serve as an 
encouragement and a stimulation to their own independent 
thinking. 

The authors will at all times welcome special inquiries by 
mail from teachers. Indications as to errors in either text 
or manual will be especially welcome. 

Walter B. Ford, 
Charles Ammerman. 



TEACHERS' MAJSTUAL 

FIRST COURSE IN ALGEBRA 

CHAPTER I 

EXERCISES. PAGE 2 

1. v = lxw X h. 

2. We know from arithmetic that volume = 2x8x4 = 24. 
If we let 2 = 2, to = 3, and h = 4, then = 2x8x4=24. 

EXERCISES. PAGE 8 
1. 6 • 85 cents = 176 cents. 2. 6 • c cents = 6 c cents. 8. r -f- 10. 
i. 6 • 8 = 16; 66 • 3 = 106; n • 3 = 3 n. 
6. 7.16=112; n. 16 = 16n; r.l6 = 16r. 

6. 4.60 = 240; 30. 60 = 1800; 6. 60 = 606. 

7. d + 1. 8. c - 10. 

9. (a) 7 . 05, or 7 05. (e) m . 9, or 9 m. 

(6) 05 • 7, or 7 X. (/) m • n, or mn, 

(c)y.9, or9y. (g) P.Q, or PQ. 

Id) 9 . y, or 9 y. (A) 10 • F, or 10 F. 

10. (a) l+a = l+2 = 8. /^n o__2_j 
(6) 8- a = 3 -2 = 1. ^ ^ 2 2 

(c) 6a = 6.2 = 12. (e) 8a - 2 = 3* 2- 2 = 6-2=4. 

11. a; +10. 

12. X = the nimiber of minutes to go to the station. 
6 05 = the number of minutes on the train. 

X + 6o5 = 6ac. 

IS. d = the number of dollars invested in a farm. 
8 d = the nimiber of dollars invested in bonds. 
d + 8(l«4(l. 

B 1 
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14. 
16. 


3d = 3. 60,000 = 


150,000. 


18. 


1. 2. r. r + 6^ 

3* 3' 3' 3 

* 


16. 


n • g _3n 
100 ~ 100* 

6.6 = 66. 

1 7 h 




19. 
90. 


4.3r=12r. 
4 4 2 



10 ' 10 ' 10* 21- d.26 = 26d; r.26 = 25r. 

99. 3-m = 3m;2^-m = ym ; 3 y * m = 3 2/m. 

98. 13 ; X + 1. 94. 2^ + 2. 96. 2 + 2. 96. z + 1. 

97. (a) a + 6 = 1 + 2 = 3. (d) a6 = 1 • 2 = 2. 

(6) 2a+6 = 2.1+2 = 4. (e) 26-a = 2. 2-1=4-1^ 3. 
(c) 6- a =2- 1 = 1. (/)3a6 = 3.1.2 = 6. 

EXERCISES. PAGE 6 

1. 5 and x. 6. 29, m, and n. 

9. 7 and 6. 6. 31, p, g, r, and 8. 

8. 11, 6, and x. 7. 6. 

4. 10, X, 2/, and z. 8. 13. 

19. 2.3 is the decimal form f or 2^% ; 2 * 3 is the same as 2 x 3; 2.18 is 
the decimal form for 2^ ; 2 • 13 is the same as 2 x 13. 

18. (a) 48. (c) 30a. (i\&^z. (m)6a. 





\ 

\ 


9. 


19 a. 


10. 


7a6. 


11. 


19pqX. 

\ 



(6) 30. (/) 30 a. U)yP^' W 4x. 

(c) 8 a. (g) 24 r. (A;) &^ (o) 4r«. 

(d) 32 a. (A) 24 r. (i) 2aL , (p) 6a6c. 

14. (a) 60 ar. (d) 1686c. (gr) 90ri|*. (/) 2xyz. 

(6) 32a6c. (c) Mrs. (h) 3 6c.\ * (k) 18 mnp. 

(c) 609x1. (/) 14 ay. (i) 6a6. ^ (I) 50yz» 

16. (a) 9. (c) 7x. (e) 2 m. V (^) 2a6. 

(6) 4. (d) c. (/) 3g. (h) bvyz. 



SZERCISB8, J^AOB 8 

1. Let X = the number. 

Then, 3x + 2 = 20. 
3x = 18. 
X = 6. An^ 












TEACHERS' MANUAL 



2. 


Let X — the number of cents a ball. 




Then, 3aj + 50= 126. 




3x = 76. 




X = 25. Ans, 


S. 


Let X s= the number of ounces in one egg. 




Then, 12x + 6=s80. 




12x = 24. 




X = 2. Ans, 


4. 


Let X — the number of pounds in one brick. 




Then, 500x + 500 = 1250. 




500x = 750. 




X = 1}. Ans, 


6. 


Let X = the number of pounds per cake. 




Then, 40 x + 6 = 44. 




40x = d8. 




» = }4 = iJ. Ans. 


6. 


Let X = the number of inches in each layer of mortar. 




Then, 64x + 64 • 2 = 12 • 12. 




64x+128 = 144. 




64x = 16. 




« = if = i- -^^- 


T. 


Let X — the number of ounces in one quire. 




Then,20x + 8 = 3-16. 




20x + 8 = 48. 




20x=:40. 




X = 2. Ans, 


t. 


Let X = the number of feet in one piece. < 




Then, x + 2 — the number of feet in the other. - 




as + X + 2 = 10. 




2x = 8. 




X + 2 = 6. J 


t. 


Let X = the number of quail one shot. 




Then, x + 4 — the number of quail the other shot. 




as + « + 4 = 30. 




2x = 26. 




« + 4 = 17. J 



0. 









Then, *" ~ 5 
Therrfote,2* + ^=^2.| 



1. 



1 13 = 2''- 
2, + l9 = 8l- 18. *P'4p^40. 

!•• ' 1 ,rt = 10. 

2X-1 = ^- x = 2. ^1^ 

6»6. 
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8. 4aj-3 = 17. 


9. 


Il3-| = f 


4x = 20. 




11 « = J^. 


2 = 5. Ana, 




a = ^. Ana. 


Check. 4.5-3 = 17. 


Check. 


n.i-i = f 


20-8=17. 




•¥-l = f 


17 = 17. 




i = i 


1 5x + 3 = 18.. 


. _10. 


t-^=^. 


6x = 15. 




t = 4J. Ana. 


x = S, Ana* 


Check. 


4i-l«=2i. 


Check, 6 • 8 + 3 = 18. 




4*-lJ = 2f 


15 + 8 = 18. 




2t = 2f 


18 = 18. 






6. 2aj-li = i. 


11. 


8 r + .28 = .87. 


2x = 2. 




8 r = .64. 


X = 1. Ana, 




r = .08. Ana 


Check. 2 . 1 - li = J. 


Check. 8 X 


.08 + .23 = .87. 


2-ll=i. 




.64 + .23 = .87. 


i = l. 




.87 = .87. 


6. 1.2 x + 2.3 =4.7. 


12. 


2 - 8J = lOi. 


1.2 X = 2.4. 




z = 19. Ana. 


X = 2. Ana. 


Check. 


19 - 8t = lOJ. 


Check. 1.2 . 2 + 2.3 = 4.7. 




lOi = lOi. 


2.4 + 2.3 = 4.7. 






4.7 = 4.7. 






7. 5x— 1.5 = .75. 


18. 


Sg+ .6 = }. 


5x = 2.25. 




Sg= .75 -.6. 


X = .45. Ana. 




3f7 = .15. 


Check. 6 X .45 - 1.5 = .75. 




g = .05. Ana. 


2.25 - 1.5 = .75. 


Check. 3 X .05 + .6 = .75. 


.75 = .75. 




.15+ .6 = .75. 
.75 = .75. 


8. 5x+.03 = .08. 


14. 


lid+7 = 22. 


5x= .05. 




lid =15. 


X = .01. Ana. 




d = 10. Ana. 


Check. 6 X .01 + .08 = .08. 


Check. lJ.10 + 7 = 22. 


.06 + .08 - .08. 




15 + 7 = 22. 


.06 s .06. 




as»9 
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16. 3.7 a?— 7.4 = 0. Check. 3.7.2-7.4 = 0. 

3.7 a? = 7.4. 7.4-7.4 = 0. 

X = 2. Ana, = 0. 

16. Let x= the number. 
Then, the equation is x — 18 = 4. 

X = 22. An8, 

17. Let X = the number. 
Then, 3 x— 16= 110. 

3x= 126. 
X = 42. Ana, 

18. Let X = their score. 
Then, 2x— 3 = 11. 

2x = 14. 
X = 7. Ans, 

19. Let X = number of cents per yard. 

Then, 3J x = number of cents for the cloth. 

3Jx = 200-67. 
3J X = 143. 
X = 44. Ans, 

90. Let X = number of dollars i^r his business. 

Then, - + 500 = 2600. 

2 

- = 2000. 
2 

X = 4000. Ans. 

EXERCISES, FIRST LIST, PAGE 12 

1. X = 30. 6. a = 420. 9. x = 154. 

2. r = 80. 6. A = 900, 10. r = 48. 
8. 6 = 96. 7. iS=156. 11. y = 45. 
4. p = 26. 8. x = 7. 12. 2 = 110. 

EXERCISES, SECOND LIST. PAGE 12 

1. x=- .J, 4. x = 192.2. 7. p = 6.3. 

2. y = 340. 5. y = 23,763. 8. x=6.95. 
8. 2 = 156. 6. 2 = 2f 9. r = .0096. 

10. x = 6. 
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11. 






3x = 86. 




x = 12. 


12. 


5x Q 




6x = 21. 




2 = 41. 



^718. 



18. 


2x . 
1.1 = ^* 
2 X = 4.4. 




16. 


6 "®- 
2x = 40. 




X = 2.2. 


Ans, 




X = 20. J.n«. 


14. 


«^=12. 
.08 

3 X = .96. 




16. 


I* =21. 

7 
3 X = 147. 




X = .32. 


An8. 




X = 49. An8, 



1. 


6a. 


2. 


a. 


S. 


10 X. 


1. 


Addx. 


t. 


Add 2 X. 



'« 



17. Let X = the number. 

Then the equation is — = 50. 

13 

X = 650. Ana. 

It. Let X = the number. 

Then, 4 = 4. 
.4 

X = 1.6. Ana, 
19. Let X = the number. 

Then, ^ = 12. 

2 X = 36. 
X = 18. Ana. 

50. Let X = the number. 

Then, 7^ x = 425. 

X = 56j. Ana. 

51. Let X = the nimiber of inches in the length. 

Then, f= If. 
4 

X = 7. Ana. 

BXERCISE8. PAGE 14 

4. 13 y. 7. 10 X. 10. J«. 

6. 11 y. 8. 24 X. 11. 9.5 x. 

6. 1y. 9. 0. 12. 9.5 y. 

BZERaSES. PAGE 15 

8. Sub. 3 X. 6. Add 15 c. 7. Sub. y. 

4. Sub. 2 r. 6. Sub. m. 8. Add z. 



8 
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9. Sub. \8, 

10. Sub. I a. 

11. Sub. .2x. 

12. Sub. I X. 



18. Sub. 3. 
14. Adds. 
16. Sub. 6. 



16. Sub. 10. 

17. Addl. 
18.' Sub. J. 



19. Add}. 

90. Adds. 

91. Add2f. 



1. 



8. 



6. 



6. 



14. 



16. 



16. 



EZBRCISBS, PAGE 16 
7. 



6x-2 = « + 10. 
4x=12. 
X = 3. Ans, 

10 r + 4 = 6 r + 16. 8. 

4 r = 12. 
r = 3. An8. 

4 + 5 a = 11 — 2 a. 9. 

7a = 7. 
a = 1. Ans. 

133/ -99 = 7 3/ + 69. 10. 
6y=16S. 
y = 2S. Ati8, 

62-4 = 22+20. 11. 
4 2 = 24. 
2 = 6. An8. 

12x — 2 = 20 + 5x. 19. 
7 x = 22. 
X = 3 j. An8, 

Let X = the number. • 
Then, 6« — S = x + 2. 
4x = 10. 
X = 2^. Ati8. 

Let X = number of cubic feet the steam occupied. 
2 X = number of cubic feet the water occupied. 
Then, 3x = 120. 
x = 40. 



20 + 7x-5x = 4S-4iB. 
6x = 2S. 
. X = 4J. Ans. 

6x— 15 — 9 = 4x — 2x. 
4x = 24. 
X = 6. Ans, 

2x + 3x + 5 — x = S + x. 
3x = 3. 
X = 1. Ans. 

ix + 2x — 3 = x + 1. 
IJ X = 4. 

X = }. Ans. 

}x + l=Jx + 2. 
*ic = l. 
X = 1. Ans. 

4x + 1.3 = .3x + 6. 
3.7 x = 3.7 

X = 1. Ans, 



2x = S0. 



Ans, 



Let X = amount A lost. 
2 X = amount B lost. 
3x = amount C lost. 
6 X = amount all lost. 
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17. 



18. 



*j. 



Then, 6x 

X 

2x 
3x 

Let X 

2x 

8X + 1600 

32 

X 

2x 

Letx 

2x 

6x 

Then, 9 X 

X 

2x 
6x 

Let X 

2x 

4x 

Then, 7 x 

X 

2x 

4x 

Letx 

4x 

10 X 

Then, 10 x 

X 

4x 



Arts, 



Ana. 



= 6000. 
= 1000. 
= 2000. 
= 3000. 

= number of dollars B furnished. 
= number of dollars A furnished. 
= 7500. 
= 6000. 
= 2000. 
= 4000. 

= number of dollars the ball cost. 

= number of dollars the bat cost. 

= number of dollars the glove cost. 

= 2.26. 

= .26. 

= .60. > Ana, 

= 1.60. 

= the number of degrees in angle B, 

= the number of degrees in angle A. 

= the nimiber of degrees in angle C 

= 180. 

= 26J. 

= 61^. > Ana, 

= 102f , 

= the number of rods in the width. 
= the number of rods in the length. 
= the number of rods aroimd. 
= 200. 
= 20. 
= 80. 



1 



Ans, 



1. 16. 

t. 6. 



EXERCISES, SECOND LIST, PAGE 18 
8. 12. 6. 16. 7. 24. 9. 41. 

4. 23. 6. 68. 8. 10. 10. 2. 



11. 7. 

12. 1. 



EXERCISES, PAGE 19 

If a = 1, 6 = 2, c = 3, and d = 4. 
1. 6&-2c = 5.2-2.3 = 4. 
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2. 4c + 8a = 4.3 + 8. 1 = 16. 
8. d-26 = 4-4 = 0. 

4. c + 2d = 8 + 8 = ll. 

5. d+6-2c = 4 + 2 — 6 = 0. 

6. 3c-8a = 8.8-8.1 = 6. 

7. abed -3 6c=1.2.8.4-8.2.8 = 24-18 = 6. 

8. 2M::d.2a=2ll±i-2.1=§-2 = 4-2 = 2. 

2a 2-1 2 

g 25 + c — d . 5_ 2:2-h8-4 __ 4 + 8 — 4 _..|^ 
c 8 3 * 

10 35~4a4-10c _ 8.2-4.1 + 10.8 _ 6-4 + 30 _^ 
2(2 2.4 8 

jj 4c + 66-a ^ 4.8 + 5.2-l _ 12 + 10-l _21_3 
d+c 4+8 7 7 

jg 6 + 2c + 4&c _ 2 + 2.8 + 4>2.8 _ 2 + 6 + 24 _.82__16 
*6 + 2d + 8 62 2 + 2.4 + 8.22 2+8 + 12 22 U* 

18. 1 + 1 + 1=1 + 1 + 1=14. 
a be 12 3 ' 

,. ab,bc,cd 1.2,2.8 ,8.4 2 ,« , ^__io- 
14. — + — + — = — - + — — + — — = - + 6 + 6 = 12f . 

ca68123 
16. 6d«-4c + 5 62+l=6. 42-4 . 8+5 . 22+1=96-12+20+1 = 106. 

16. a2 + 62 + c2 + d2 = 12 + 22 + 82 + 42 = 1 + 4 + 9 + 16 = 80. 

17. 4 a62 + 6 6c2 - 2 cd2 = 4 . 1 . 22 + 6 . 2 . 32 - 2 . 3 . 42 

= 16 + 108 - 96 = 28. 

18. 8 a6 + Vd - d2 = 8 . 1 . 2 + \/4 - 42 = 16 + 2 - 16 = 2. 

19 d ^ 4 ^ 4 ^4, 

*2a + 86 + c 2.1+3.2 + 3 2 + 6 + 3 11 

c2-2 22-2 4-2 2 *' 



21. \^6d+vad=v^2T4 + vTT4 = 2 + 2 = 4. 

22 v/a6d + a262c3 _ ^1.2.4 + 12.22.3» _ 2 + 108 ^110, ^^^ 

6+Vd-8 2+V4-3 2 + 2-8 1 

23 a26vTa + 6v^ . . 12.2V4TT + 6\/8n 4.1^ 4 + 12 

C2-62 "*■ 82-22 "^ ' 6 

+ 4 = i|f + 4 = 7i. 
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94. 1. Five times 6 minus two times c. 

2. Four times c plus three times a. 

3. d minus two times b. 

4. c plus 2 times d. 

5. d plus b minus two c. 

6. Three times c minus three times a. 

7. a times b times c times d minus three times b times c. 

8. The quotient of two a into the sum of two b and d minus two a. 



1. 12 4;. 

4. ^- miles. 
60 

6. hours. 

y 

10. 26 -X 

11. y^-^ cents, 

n 



12. 2 n + 3 m cents 
18. 



EXERCISES, PAGE 20 

2. mx dollars. 

6. a dollars = 100 a cents. 
b quaiters = 25 6 cents. 
He has 100 a + 25 6 cents. 



8. be mile& 

7. 10x+ 52/. 

8. lOOxH- lOy-OO 

9. 3y-6. 



18. — inches. 



X 



14. I + 50 feet. 
I - 300 feet 



^ = 1 6A. 
^ = 3 
6 = 6 
Then, -4 = ^.6-3 = 9. -4ns. 

19. Use the formula in Ex. 18. 
A^ibh, 
A = 18. 
6 = 35. 
Then, ^ = J . 35 • 18 = 315. Am. 

90. h^ = x^-\- y2. 

99. r = 2 irr. 



16. X — y, 
x + c. 

16. 500 + » dollars. 

17. 3n + 3 cents. 

21 Use the formula in Ex. 20, 

^2 = aj2 4- y2. 

x = 6. 

2/ = 10. 
Then, /i2 = 30 -|. lOO = 136. ^n«. 

X = 15. 

y = 22. 
Then, 7*2 = 225 + 484 = 700. Ans. 



If r = 8, 
then, c = 2 • 3^ • 8 = 50^ inches. Aim, 

then, c = 2 • 3} • I = 4J inches. .-Ijw. 

If r = 2i, 
then, c = 2 . 3} • 2J = 14J feet. Aiut. 



tl^ 



Cft^^^' 



yih.^ 



\j*-' 



\3se 



tTae 



tottx^' 



■RS- 



22< 






icTc^es- 



r^T^et^i 



cVtC 



,xiJ^e^^ 






ite 



oi^^® 






b 
lift- 

V = 

y 

Oft ^"= 



ab- 



Atl8« 

A.tis* 



lir 






si- 



= 3,*'* 4 22.64 






,40. ^^- 
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82. Use the formula DJST 

If D = 6, d = 1, and n 

Then 6 • N 

N 

85. Letx 

4z 
Then, 6 x 

X 

4x 
Check, 42 + 168 

M. Lets 

4x 
Then, 6x 

X 

4x 
Check. 6.00 + 1.26 -f 1.26 

8ft. Let X 

2x 

4x 

Then, 7x 

X 

2x 

4x 

Check, 1200 + 2400 + 4800 

86. Let X 

2x 

3x 

Then, 6x 

X 

2x 

3x 

CTiecik. 10 + 20 + 30 

87. Let X 

2x 
Then, 3 x 

X 

2x 
Cheek. 2600 + 6000 : 



dn, 
1200, 
1 . 1200. 
1200. 
200. Ans. 

: the selling price of the cow. 
: the selling price of the horse. 
210. 
: 42. 

:168. 

210. 



Ans. 



the amount each helper received, 
the amount the plumber received- 
7.60. 
1.26. 



Ana, 



= 6.00. 
= 7.60. 

= C's capital. 
= B's capital. 
= A's capital 
= 8400. 
= 1200. ] 
= 2400. i Ans. 
= 4800. J 
= 8400. 

= the number the second sold. 

= the number the first sold. 

= the number the third sold. 

= 00. 

= 10. 

= 20. > Ans. 

= 30. 

= 00. 

= the number of dollars A furnished. 
= the number of dollars B furnished. 
= 7600. 
= 2600. 



6000. 
7600. 



Ans. 



14 
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88. 



Ans. 



39. 



Let X = the smaller part. 

3 z = the larger part. 

Then, 4« = 72. 

X = 18. 

3z = 54. 

Check, 18 -f 64 = 72. 

Let X = the number of games played. 

Then, — = 12. 
' 4 



J . 16 = 12. 



40. 



41. 



3 X = 48. 

x= 10. 

Check. 

Let X = the number. 

Then, x + - = 12. 

5 

6 X -f X = 60. 
6 X = 60. 
X = 10. ^rw. 

Check, 10 -h V = 1^- 
12 = 12. 

Let X = the number. 
Then, ?-i? - ?^ = lo. 



^ln<«. 



= 16. 



Ans. 



5 

4x 
15 

4 X = 240. 

x = 60. 

Check. 1.60-^.60 = 16. 

40 - 24 = 16. 

16=16. 

42. Let X = the number of ten dollar bills. 

3 X = the number of one dollar bills. 

Then, 10x + 3x = 91. 

13x = 91. 

X = 7. 

3x = 21. 

Check. 7 . 10 + 21 . 1 = 91. 

70 4- 21 = 91. 

91 = 91. 



Ans. 



TEACHERS' MANUAL 15 

4S. Let X = the number of words. 

Then, .26 x = the cost to London. 
.31 X = the cost to Rome. 
1.83 X = the cost to Tokio. 
Then, adding, 1.89 x = 10.00. 

X = 6.3. 
He can send 6 words at a total cost of $9.46. 

41. Let X — ■ the amomit he deposited in the first bank. 

126 — X = the amount he deposited in the second bank. 
Then, x + 100 = 125 - x + 26. 
2x = 60. 
X = 26. . 1 
126-x=100. J ^^'"*- 
Check. 100 + 26 = 126 = the total anioiuit in the iii'st bank. 

26 H- 100 = 126 = the tot^l amount in the second bank. 

EXERCISES. PAGE 28 

1. Boiling point, + 212°. 

Freezing point of water, + 32*^. 
Freezing point of mercury, — 40°. 
Blood heat, + 98°. 

8. New York, + . 
St. Louis, +. 
Buenos Ayres, — . 
Calcutta, +. 

S. Expenses. 

1 +$18; -$20; -$40; -$100, +$160; +$8. 

5. Caesar was born — 63 ; died +14. 

6. It means that they were built about 2600 years b.c. 

7- (a) John owes $2.00. 

(6) 25 miles southeast. 

(c) They lost the game by 8 points. 

(d) The clock is 1 hour slow. 

(c) I woke up 2 hours before time. 

(/) It contracted 3 inches. 

(y) The rabbit approached the hunter at the rate of 16 miles per 

hour. 
CA) John has $2.00. 
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EXERCISES. PAGE 87 

1. (a) 16. (c) -3. (c) -o. 
lb) -4. (d) 2. {/ X. 

2. (a) 1. (c) 13. (e) 5. (//) J. (i) }. 
(6) 3. (d) 1. (/) 2. (h) }. ( ') J. 

8. (a) -2. (c) -3. (e) -1. (g) -J. (i) - f (fc) - f . 

(6) - 3. (d) - 5. (/) - 5. (h) - J. (./) - J. (0 - ^^. 

4. 80°. 6. 16°. 6. 40. 7. 77. 8. 43°. 





EXERCISES, PAGE 88 


1. (a) -69. 
(6) -420. 
(c) 36. 


(d) 126. 

(/) - i. 


2. -1600 + 100 = 


-1400. 



(9) - .1. 
(^) -2.4. 

(i) -1.69. 



8. Duluth, 10°. Helena, 8°. Montreal, 30°. New Orleans, 12°. 
New York, 20°. 

4. 44°. 6. 31° ; 33° ; 76°. 

6. (a) 2x-3y = 2-6=-4. (d) V2^- « =\/4 - 1 = 2 - 1 = 1. 
(6) x2-2/2 = l-4=-3. (e) V2y-(-x) = V4+l=2-r-l=3. 
(c) x3-y3=:i_8=-7. 

(/) -.V2]^-(-x)=-V4-(-l) = -2 + l=-l. 

(^) V^-X2=:^-l = l. 

(A) v^6 y - 4 X = v'12 - 4 = \/8 = 2. 

(i) v'6y-(-16)=\'l2T~i6 = v^ = 3. 

7. (a) X = 3. (c) X = - 1. (e) x = 2. 
(6)x=-l. (d) x = -3. (/)x = -l. 

8. Let X = the number. 
Then, x + 2 = — 4. 

X = — 6. Ans. 

EXERCISES. PAGE 89 

1. -6. 4. 6. 7. -369. 10. -.324. 

2. 6. 6. 0. 8. ^^. 11. 8.091. 

5. 4. 6. -64. 9. -iJ. ?2. -1.89^. 
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18. Football. Here we count yards gained and yards lost. Consider- 
ing yards lost as negative, the sum of both kinds gives the final position. 

14. 67.60-r-(-6.46)4- 21.00 -f-(-41.25) + (- 12.50)4- 14.16 
+ (- 7.20) = 102.06 - 06.41 = 36.24. Arts. 

EXERCISES, PAGE 41 



1. 


6. 


8. 


-6. 


8. 


-6. 


4. 


6. 


5. 


-28. 


6. 


60. 


1. 


80. 


2. 


-24. 


8. 


60. 


4. 


24. 



7. 


— ab. 


18. 


A- 


18. 


1. 


8. 


— ab. 


14. 


1. 


19. 


a? 


9. 
10. 


ab. 
-i- 


15. 
16. 


- 3 x2. 

X2y2. 


20. 


6« 

ff2 
62* 


11. 


-A. 


17. 


a;2 


21. 


a2 


12. 


-i- 




2/2 




62 



EXERCISES, FIRST LIST, PAGE 42 

6. —1. 9. — abc. 18. —2mnrs. 

6. 4. 10. — 24a6r. 14. Sabcxyzpqm. 

7. J. 11. 4a6c. 16. - Qpqr^. 

8. .006. 12. xyzw. 16. a;y22;3. 

EXERCISES. SECOND LIST, PAGE 42 

1. 2a6c = 2(- l)(-2)(-8) = - 12. 

2. 2(- a)6c = 2. 1(- 2) (-.3)= 12. 

8. 2(- rO(- 6)c = 2. 1.2(-3) = - 12. 

4.*2(-«)(- 6)(-r) = 2. 1.2.3 = 12. 

6. 2a6 4-36r = 2(- 1)(- 2) + 3(- 2)(- .3)= 4 + 18 = 22. 

6. 2a6-36c = 2(- l)(_ 2)- 3(- 2)(- 3)= 4 - 18=- 14. 

7. a6 + 6c+f7r=(-l)(-2) + (-2)(-3) + (- l)(-3)=2+ « -f 3 = 11. 

8. a6+6c-ac = (-l)(-2)4-(-2)(-3)-(-l)(-3) = 2 + 6-3 = 6. 

9. a6-6c-ac=(-l)(-2)-(-2)(-3)-(-l)(-3)=2-6-3 = -7. 

10. a2 + 62 + c2 _(_ 1)2 +(_ 2)2 +(- 3)2 = 14. 

11. a»-|-68-|-c3=(-l)3+(-2)3+(- 3)3 =-1-8-27 =-36. 

12. \/^=^6 = V- 2"(^^=>/4 = 2. 

18. V2 c - 3 6 = V2(- 3) - 3(- 2) = v'- 6 +~« = 0. 

14 2g6 4- c _^ 2(-l)(-2) + (-3)_ 4 -3 ^ 1 _ 1 
3c +6 8(-.3) + C-2y -U-2 -11 11* 
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jg a6c + 6 _. (-l)(-2)(-3)-f-6 _ -6 + 6 _ _q 
4c + 66 4(-3)-h6(-2) -12-12 -24 

16. a363c3 =(- i)3(_ 2)3(- 3)3 =(- 1)(- 8)(- 27) = - 216. 

17. a262c2 _ a6c = (- 1)2(_ 2)2(- 3)2 -(- 1)(- 2)(- 3) 

= 1.4.9_(-6) = 36 + 6 = 42. 

18. a62 + 62c =(- 1)(- 2)2 +(- 2)2(- 3) = (- 1)4 -f 4(- 3) 

= - 4 - 12 = - 16. 

19. V4 a262 + c2 = \/4( - 1)2( - 2)2 + (- 3)2 = V4 . 1 . 4 + 9 = \/26 = 5. 

20. v'a c2 - 6 6 = v/6(- 3)2 - 6( - 2) = \^6 . - 6(- 2) = v^64 + 10 

= v^ = 4. 



1. 1. 

2. -64. 
8. -1. 
4. 1. 

6. 36. 

6. -1. 



1. 


6. 


2. 


-3. 


8. 


3. 


4. 


-3. 


5. 


6. 


6. 


-6. 


7. 


-6. 


8. 


15. 


9. 


-1. 


10. 


-1. 


11. 


-6. 


12. 


9. 


18. 


-4. 


14. 


11. 


1ft. 


12. 


26. 


8a. 





EXERCISES. 


PAGE 44 






7. 


-126 


'. 


12. 81. 




17. -y». 


8. 


-216 


1 

1. 


18. 81. 




18. 4. 


9. 


1. 




14. a2. 




19. a262. 


10. 


27. 




16. -a«. 




20. - xyz^. 


11. 


-27. 




16. xK 




21. — m^n^ 




EXERCISES, 


PAGE 46 








17. 


— 3 a. 




80. 


n 




18. 


3 a. 






m 




19. 


2 6. 




81. 


-4. 




20. 


— a^. 




82. 


4. 




21. 


12 r. 




88. 


(a) X = — 6. 




22. 


4a6c. 






(6) x=-2. 




28. 


-1. 






(c) X = 4. 




24. 


i 






(d) x=-2. 




26. 


mt 

-1. 






(e) X = 4. 




26. 


-3. 






(/) x=-6. 




27. 


a 

-»• ^ • 

6 

(1. 






(gr) X = - 5. 

(^) x = -6J, 

(i) X = - 2. 




28. 


6 






U) x=-2. 




29. 


a 

mm • 

6 






(k) x = --2. 
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EXERCISES, PAGE 46 

1. ««=,§^ = _4. 4. a6g^ 2(-3)(-5) ^ 

6-3 6 6 * 

a 2 4 4 

g^ = ^(-«)^ = 3. 6. 4jc^ 4(-3)(-5) ^^g 

6 6 a2 22 

^ a + c _ 2+C^5) ^^ 
6 -8 

a + & _ 2 + (-3) _-l_ 1 
a-6 2-(-3) 6 6* 



8. 



8. 



g a6 + ac - 6c _ 2(~ 3) + 2(- 5) - (- 3)( - 5) _ -6-10-16 
3c 3(-5) -16 

^-31^31 
- 16 16* 



- 16 16 

6a-36 -f 2c __ 6-2 - 3(- 3)4- 2(- 5) ^ 10 + 9-10 _ _ 3 
3c 3(-6) ~ -16 ~ 6* 

a6c-3 6c+ c^ 2(-3)(-6)-3(-3)(-6)4-(--5) _ 30-46-6 _ __6 
6a2 6.22 24 6' 

a2+62 + c2 ^ 22+(-3)^+(-6)2 ^ 4-h9 + 26 ^ 38 ^ g, 
a + 6 + c 2+(-3)4-(-6) 2-3-6 -0 *' 

o g _ gg __ 22 _ 4 

6 ' c"6c~(-3)(-6)"'l6' 

V2g- 6c ^ V2T2-(-3)(- 5) _ 2 - 16 _ g, 
V6C + 1 V(-3)(-6)+ 1 4 

a-6 6-,c _ 2-(-3) (- 3)-(- 6) _ 2 + 3 -3 + 6 
g + 6*6 + c 2 + (-3) * (-3) + (-6) 2-3* -3-6 
_ 6 2 ^10^5 

-1 ' -8 8 4' 
jg g8 + 68 + c3 ^ 23 + (- 3)3 +(- 5)3 ^ 8- 27 - 126 ^ - 144 ^ 3, , 
a2+62 + c=» 22 + (-3)2 + (-5)2 4 + 9 + 26 38 ^** 

j^ g4 + 6< + c^ ^ 2<+(-3)<+C-6)^ ^ 16 + 81 + 626 ^722^ .^oq, 
g + 6 + c 2+(-3) + (-6) 2-3-6 -6 ^' 

IS g»+62 o4+6« _ 22+(-3)2 2<+(-3)< _ 4+9 16 + 81 
0+6 *g»+63 2+(-3) *23+(-3)8 2-3* 8-27 

lo vl titi t 

- 1 - 19 ^' 



10. 
11. 
12. 
18. 

14. 

16. 
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19. „6c.£±^=2(-3)(-5).^-^±inJL_ = 30.-2^ 

-8 * 

20. a6c-.f±^=a6c. -^-j^ = 2(^ 8)(- 5). (-/) + (; ^) 

6 + c a4- 6 2 +(—3) 

=: 30 . =-? = 240. 
-1 

21. • 4 can represent a debt of $4.00, and — 2 can represent a de^ 
of f 2.00. The equation shows that the first debt is twice the second. 

22. Two ships are in south latitude, and the latitude of one is twi< 
that of the other. 

28. -10-^2=-5. 

24. Possessing money and owing it are *^ in the opposite sense. *^ S< 
§16. 

EXERCISES, PAGE 47 

1. (a) faust. (/) to lose anything. {j) light. 
(6) poor. (fl') to receive something. (fc) good. 

(c) easy. (h) to keep awake. (I) giant. 

(d) lazy. (i) to sit down. (m) certain^ 

2. The future tense. 3. Sickness. 

4. By determining which one is farthest to the right in the scald 
numbers. 

6. (a) 6 - 5 = 1. (e) f - ^ = J. 

W 8-(-l)=4. (/) i-(-i)=l. 

(c) 14 -(-10) =24. ((/) .5 -(-.6) =1.1. 

(d) -4-(-6)=l. (/i) .3_(-J)=.8. 

6. (a) 5-6 = -.l. (e) J - J = - J. 
W -l-3 = -4. (/) -J-J=-l. 

(c) -10- 14 = -24. (fif) -.6 -.5 =-1.1. 

(d) _5^(-4) = -l. (^h) -i-.3=-.8. 

7. (a) 5.(-.6) = -30. (/) i . (- 2) • (- J)= J. 
(6) (-5). (-6) = 26. 

(c) (-6)2 = 25. (^) (-i)«=-i. 

W i •(-*) = -*• (h) (-3)24-2=11. 

^""^ 5* (^)"~6' (0 (-3)2-10 = -l. 
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9. 



Xf). 



12. 



a) p + 1 = 1 + 1 = 2. 
6) p - 1 = 1 - 1 = 0. 
c) p-2 = l-2=-l. 
i) 2-p = 2-l=l. 
c) 2~2p = 2 — 2 = 0. 
/) p2 - 1 = 1« - 1 = 0. 
p^-''pl^-\-p - 1 = 13 

a) -2 + 1 =-1. 
6) -2-1 =-3. 
c) -2-2=- 4. 
flr) -2. (-(-2)) = 
h) __ -2-2 ^_^ 



(fl') P(-l>)=l-(-l) = ~l. 



(^) 



p-2 1-2 _-l_ 



-pH-2 -1+2 



1 



= -1. 



-(-2) + 2 



(t) V4p2=V4 = 2.. 

y) p6 = i6 = i. 

W (-p)fi=(-i)« = i. 

12 + 1 - 1 = 0. 

(d) 2 -(-2)= 4. 

(e) 2-2(-2) = 6. 
(/) (-2)2-1=3. 

2.(+2) = -4. 

(j) (-2)6=- 32. 

{k) (-(-2))6=( + 2)« = 64. 



i) V4(-2)2 = 4. 

f) (_ 2)3 - (- 2)2+ (-2)-l=-8-4-2-l=-16. 



(r/) P7+ 1 =-2 + 1=-1. 
(/i) 2p2(72 = 2.1 .4 = 8. 
(0 2p(72 = 2. 1 .4 = 8. 

(A:) (73_p3 = _8_l=-9. 



a)p + r/ = l+(-2)=-l. 
6) p-9 = l -(-2)= 3. 

c) 9-p=-2 - 1 =-3. 

d) 2p + 7 = 2 - 2 = 0. 

e) 3p-2r/ = 3 + 4 = 7. 
/) p2 + ,y2 = 1 + 4 = .5. 

2p + y/Tq = 2 + v"^^ = 2-2 = 0. 

XI. X* + 2 yK 

a) 0a;2j,-Oa!?/ + ?/3 = 6. P . 2 - . 1 . 2 + 2» = 12 - 18 + 8 = 2. 
6) i x3 - xy2 - 4 2/3 = 1 . 13 - 1 . 22 - 4 . 23 = 1 - 4 - 32 = - 36^. 
c) 3 Vi - 4 V2l^ - 2 x2 + 4 y = 3\/l - 4 V4 - 2 • 12 + 4 • 2 

= 3 _ 8-2 + 8 = 1. 

3 g2 - y/Vy + V4 g _ 3 . 1 2 - v^4T2 + y/T^\ 

X3 + y3 18 + 23 

_ 3,.2 + 2 _3_l 
1 + 8 9 3* 

^^. No. The number system in Algebra has no limit below zero. 



id) 



^ 



§16. 



^^. The answer is always posUite. 
^^. The answer is always negative. 
^•. Zero. 
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EXERCISES. FIRST LIST, PAGE 50 



1. —X. 


5. 


-8 2/2. 


9. -6r«2. 


18. 


— 3a6. 


2. ~3r. 


6. 


12 A. 


10. 6S. 


14. 


8r«. 


8. 4r. 


7. 


0. 


11. 0. 


15. 


— 2a6y. 


4. -16x. 


8. 


9ab. 


12. 0. 


16. 


-13x»r. 


EXERCISES. SECOND LIST. PAGE 50 






1. 11 X. 


5. 


13X2. 


9. ^.r3. 


18. 


4x22. 


2. 0. 


6. 


^. 


10. He. 


14. 


-4.2^. 


8. liar. 


7. 


-}a2. 


11. 11.7 z. 


15. 


-.6x2. 


4. 16x4y. 


8. 


JX2/. 
EXERCISES. 


12. 5.26 2. 
PAGE 51 


16. 


ii(«+y). 


1. -7x + 4y. 






6. — a+ 6 — 


2 c. 




2. -2a -6 6. 

• 






7. a — 6 H- c - 


-d. 




8. 11 X- 2. 






8.-2 mnc — 


2 m2n2o2 + flr. 


4. 16r-ll. 






9. 6 a — 2.4 6. 






5. 7x2y + 2xy2. 






10. 1.61x2-2.5 2/2. 





EXERCISES. PAGE 58 

Check 

1. 2a-36 = 2. 1-8.1 =-1 
3a + 86 = 3 . 1 + 8 . 1 = Jl 
5a + 56 = 5.1-h5.1 = 10 

Check 

2. -4x + 32/ = -8 + 3=-5 

7x-82/ = 14-8 = 6 
3x-62/= 6-6= 1 

8. 3r+2« + 6«= 3+ 4 + 18= 26 

8r-68-9t = 8 -10 -27 = -29 

llr-3«-3< = ll- 6- 9= -4 

Check 

4. -5H+ /-fl0£:=-5+ 3 + 20= 18 

7H-9/+ 8^:= 7-27 + 16=-4 

10g + 4I- 8^: = 10 + 12-16 = 6 

12ff-iI+10K= 12-12 + 20= 20 
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Check 
6. 3m+ 7n+ 8p= 6 4-14 + 16= 36 
— 6m+ 4n-10p = -10+ 8 -20 =-22 

9m-lln-f 6j) = 18 - 22 - f 10 = 6 

7 m + 3i)= 14 +6= 20 

6. 6B-t-3-S-4P= 6 + 3-12=- 3 
2B + 8-S + 2P= 2 + 8+ 6= 16 

-3ig-4iS-6P = -3-4-18 =-26 
6B + 7-S-8P= 6 + 7- 24 = -12 

Check 

7. 4^ + 4B + 4C=12+ 8 + 4= 24 
2^- 5-6C= 6- 2-5=-l 

vl + 2^ + 6C = 3+ 4 + 6 = 13 
7^ + 6B+5C = 21 + 10 + 5= 36 

Check 

8. a2-f-2a6+ 62 == 4 ^.8 + 4 = 16 
fl2 ^ 2 a6 + 62 = 4-8 + 4 = ^ 

2 a2 + 2 62 = 8 +8 = 16 

9. 13a2-a6 + 362. 16. 6z3-x2_2x + 6. 

10. 23a-26+ lOc-d. 17. 11 a^ - 3a3- a2- 6a + 2. 

11. 9r + « + 7t. 18. 3a262 + 2a63 + 6 62. 

12. 2r + 22. 19. 8H + 3P+7H^-5X 
18. 11 x2 + 1. 20. c - 12 d + 3 m - ?i. 

14. a< + 3a»+ lla2 + 4a + l. 21. x3_2x + 2. 

16. 2 + 6r + 4r«. 22. 3 a46 - a26» + 2 a6<. 

EXERCISES. PAGE 56 

1. 18 a. 8. 162 grr. 16. -2a6. 22. -2xy. 

8. -6 6. 9. llttSc. 16. -9r2. 23. 10 r. 

8. -X. 10. -22x3y3. 17. 39xj/2. 24. -2 2. 

4. 81tt6. 11. -23a62. 18. -16 6. 26. lOa-3 6. 

6. -20a6c. 12. 18 x^ 19. - 2x3^/. 26. -14i<i-13r2. 

6. 21a26. 18. 3i/«. 20. 7a^*. 27. y^z^- -\- 1 xy'i. 

7. 0. 14. -Oi'ifc. 21. 8 a. 88. a6cd - IM' 
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EXERCISES. PAGE 57 



1. 


7 a + 4 6. 




16. 


— 2xy. 


2. 


- a + 6 6. 




17. 


+ 4a6. 


8. 


4ic — 2y. 




18. 


5 a'^h — 7 ac2 -1- 18 cflc. 


. 4. 


2 m— n. 




19. 


14 ??t — 8 n — Qp. 


5. 


2?ll— 71. 




20. 


oc + 20 6d - 12 s. 


6. 


0a -38 6. 




21. 


-4x3-8x«+llx-9. 


7. 


26a + 12 c. 




22. 


x2y2— 6x2y— 19xj/«. 


8. 


-8r2 + 15a6». 




28. 


4 ax — 8 6y + 2 xy. 


9. 


-2p + 22. 




24. 


a + 2c-fd+6. 


10. 


— 6 m H- 4 n. 




25. 


-86 + d. 


11. 


7 ox— 11 6y. 




26. 


X + xy + y. 


12. 


- 13 abc + 13 mx. 




27. 


a + 6 — c — d. 


18. 


2 m + 2 n + 3i), 




28. 


1- a4-5a2 + 6a«. 


14. 


_3a+6 — 2 c. 




29. 


a — a2. 


15. 


-a-26 + 2c. 










80. 4 a& + ( 


3 — 5m + 2n — 


•3(7. 




81. 8x22/2. 


• xy2 + xy - 


-yH 


; - 5 y«2 + 7 y^;?. 


82. 


- x4 - 2 x3 - 3x2 + 8 X + 4. 


84. — 7 8 — 4iiJ. 


88. 


X — y — «. 


f 


85. ix3 + fx2+ 3x— 6. 




EXERCISES 


. PAGE 60 


1. 


X + 8 = 10 






4. 6 - X = 8. 




x = 2. 


Ans. 




-x=-3. 




C^ecA;. 2 + 8 = 10. 






X = 3. Ana 




10 = 10. 






Check. 0-3 = 3. 


2. 


x4-8 = 7. 










x=-l. 


Ans. 




5. — 4 + x = 8. 


Check. —1 + 8 = 7. 






X = 12. An 




7 = 7. 




Check. - 4 + 12 = 8. 


8. 


4-x = 7. 
-x = 3. 




, 


6. — 4 + x= — 8. 




x=— 3. 


Ans. 




X = — 4. A) 


Check. 4 -(-3) = 7. 




Check. -4+ (-4) = - 8. 




4 + 3 = 7. 






- 8 = - 8. 




7=7. 
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7. 



-x=-7. 
x = 7. J.na. 
^^^^«ik. 4-7 =-8. 
-3 =-3. 



8. 



Ch 



— a; + 6 = 24, 
- X = 19. 

X = — 19. -4.n«. 
^^^^^- -(-19)+ 6 = 24. 

19 + 6 = 24. 
24 = 24. 

•• X4-1=-1. 

x=— 2. Ana, 
t --2 + l=-l. 
-1=-1. 

^®* 8x + 2x=-12. 

10x=-12. 

X = — 1 J. J-TW. 

CAec^c^ 8(-li)+2(-H) = -12. 

-9j-2f = -12. 

"* 4x-9x = 26. 

-6x=26. 

X = — 6. Ana. 

^cik, 4(-6)-9(-6)=26. 

- 20 + 46 = 26. 

26 = 26. 



^^ 



OK 



10-2x = 4. 
-2x=-6. 
X = 3. Ans, 
Check, 10 - 6 = 4. 
4 = 4. 

2x— 18 = 4x. 

?x -4x = 18. 

. -2x=18. 

X = — 9. Ana, 
^ck. 2(-9)-18 = 4(-9). 
-18 -18 =-36. 
- 36 = - 36. 



14. 4x = 6x-22. 

-2x = -22. 
X = 11. Ana, 
Check. 44 = 66 - 22. 
44 = 44. 

16. 3x-10 = 20. 

3x = 30. 
X = 10. Ana, 
Check. 30 - 10 = 20. 
20 = 20. 

16. 2x + 16 = 8x + 4. 

- 6x=- 12. 

X = 2. Ana. 
Check, 4 + 16 = 16 + 4. 
20 = 20. 

17. 13x-4 = 18x+14. 

-5x= 18. 

x=— 3f. Ana. 
Check. - 46i - 4 = - 64| + 14. 

- 50i = - 50i. 

18. 7 A'+36 = ~2iC-90. 

9 ^ = - 126. 
^ = - 14. Ana. 
Check. - 98 + 36 = 28 - 90. 
- 62 = - 62. 

19. - 60 r 4- 2 r = 100 + 77 r. 

- 126r= 100. 

r = — J. Ana. 
Check. 40-^ = 100-^». 

20. 8y- 16 = 3^ + 30. 

6y = 46. 
y = 9J. Ayia. 
Check. 4|« -16= 1^8 + 30. 

2JS = 2Jf. 
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21. 6« + 16-4«=21 + 3z-8. 84. -3a-h6 = a+18. 

- 2 = - 2. - 4 a = 12. 

2 = 2. Ans. a =—3. -4n 

CAccik. 12 + 16-8 = 21+6-8. Check, 9 + 6=- 8 + 18 

19 = 19. 16 = 15. 

28. 12ik-9 + 32 = 24ifc-13 + 6ik. 86. -10r + 16=-26. 

- 18A;= -36. -10r=-40. 

A; = 2. Ans. r = 4. Ans, 

Check, 24 - 9 + 32 = 48 - 13 + 12. Check, - 40 + 16 = - 26. 

47 = 47. —26 =-26. 

83. 7 6+13=43-2 6. 86. 6ix-8+2ix = - 17. 

96 = 30. 9a; =—9. 

6 = 3J. Ana. x = — 1. Ai 

Check, ^ + 13 = 43-^. Check, - 6i - 8 - 2i = -17. 
1 ja = iJA. - 17 = - 17. 

87. 2.3r-4.6 = 1.2r + 3.2. 

1.1 r = 7.8. 

r = ^ = '^-? = 7A-. Ana. 
1.1 11 ^ 

Check, 2.3 x ^f - 4.6 = 1.2 x H + 8.2. 

23 X 78 - 46 X 11 = 12 X 78 + 32 X 11. 

1794-606 = 936 + 362. 

1288 = 1288. 

88. Let X = the smaller number. 

Then, 12 — x = the larger number. 

12-x = 2x. 
-3x=- 12. 

12-xZi) ^^*- 
Check. 12 - 4 = 8. 
8 = 8. 

89. Let X = the smaller number. 

Then, 12 — x = the larger number. 

12 - X - X = 14. 
-2x = 2. 
x = -l.l 
12 - X = 13. 



Ans. 
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C?^k 12-.(- l)-(- 1)=14. 

12 4- 1 + 1 = 14. 
14 = 14. 



8a 



Check. 



Letx 
12 -X 

— X 
X 

12 -(-7) 

12 + 7 

19 



the number. 

19, 

7. 

— 7. Ans. 

19. 
19. 
19. 



Zi. 



Letx 

4x-8 

2x 

X 

Check. 48-8 
40 



the number. 

2x4-16. 

24. 

12. Ana. 

24 4- 16. 
40. 



Letx 
x-l-6 
x-2 



Check. 




the first number, 
the second nimiber. 
the third number. 
21. 



Alls. 



0h96k. 



Let X = the first number. 
X -I- 16 = the second number. 
X— 19 = the third number. 
8x-4=21. 
3x = 26. 

x= ^. 

X + 16 = 23f 

g-19= -10f 

The Bom a SIT 



Ana, 
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84. Let X = the number of feet in the width. 

Then, 2 x + 4 = the number of feet in the length. 
2x-f. 4a;4-8 = 60. 
6a; = 48. 
x^S, 
2a; + 4= 20. 

Check. 16 + 82 -f 8 = 66. 

56 = 56. 

35. Let X = the number of feet in the length. 

Then, x — 18 = the niunber of feet in the breadth. 
2x-}- 2x - 36 = 98. 
4x=134. 
X = 331. 1 
X — 18 = 15J. J 

Check. 67 -}- 67 - .36 = 98. 

98 = 98. 

86. Let X = the first number. 

Then, x + 1 = the second number. 

2x + l = 17. 

2x = 

X = 

x + 1 = 

Check. The sum = 




Ans. 



87. Let X = the first number. 

Then, x + 1 = the second number, 
and X +*2 = the third number. 

3x~+~3 = X + 2 + 17. 
2x=16. 
x= 8. 1 
X 4- 1 = 9. > Ana. 
x + 2 = 10. J 
Check. The sum = 27, or 10 + 17. 

88. Let X = the first number. 

Then, x -|- 1 = the second number. 

X + 2 = the third number. 
X + 3 = the fourth number. 
4x + 6 = « + x-f8. 



(d) 13 


(/) 1. 


W 3- 


(e) 8. 


(9) -35. 


(i) 5. 
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2a; = — 3. 
« = - If 

a; + 3 = li. 
Check, The sum of the first and last = 0, and the sum of all four is 0. 

EXERCISES, PAGE 68 

1. (a) 6. 
(6) 2. . 

(c) 4. 

2. (a) Five times the sum of a and 2. 

(6) Six times the difference between a and b. 

(c) The sum of a and 3 multiplied by the sum of a and 2. 

(d) Four times the difference between a^ and 2, times the difference 
between a? and 1. 

(c) The difference between a and 1, times the difference between 
a^ and 2, times the difference between a' and 3. 

(f) The square of a minus &, times the square of a minus b plus 2. 

EXERCISES. PAGE 64 

1. (a) 16. (&) -6. (c) 12. (d) 0. (e) 0. (/) 1. 

8. (a) 4(r-f «). (e) (a- 6)2. 

(6) 2(a-6). (/) (a;2+y2)(a4-6). 

(C) (a + &)(a - 6). (fif) (X2 + y2 + 2;2)(^ _ s3). 

(d) (a + by. (h) 7(x2 - y2)(/^. ,; 4. /I), 
(i) (a* +b^ + c2) (x» -f y' + z^ + w^)' 

U) (a-6)». W (a + 6 + c)3. 

EXERCISES. PAGE 66 

1. 20. 4. a. 7. 3. 10. 4. 

8. 11. 5. 0. 8. -2. 11. -3. 

S. 12. 6. 6. 9. -3. 12. -1. 

EXERCISES. FIRST LIST. PAGE 66 
1. 0. t. 6. S. 8. 4. 6. 5. - 6. 6. - 0. 7. 0. 8. - 3. 9. - 4. 
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'£XERCISES. SECOND LIST. PAGE 66 



1. a4-(6-c)-(2a4-36) 8. (jt^ ^ y^) ^ (x + y -^ g) 

= a + 6-c-2a — 36 =a52 — y^-x — y + z. Ana. 

= ^a--26-.c. Am. ^ - (m« - n?) + (m- n2 + P«) 

2. 2a-(6-c) + (3c-d) =~m'i-{'n^-^m — v^'^pq 
= 2a— 6 + C + 3C — d =— m2 + m+ pg. An8. 

= 2a — 64-4c — d. -4n5, 

6. a + 26 + 3c — (a+ 6 + c) — (2a + 3&-2c) 
= a + 264-3c-a-6 — c-2a — 36 + 2C 
= — 2a — 26h-4c. -4n«. 

6. a26 + 62c 4- ac2 - (2 a62 - 8 a2o) + (4 a26 - 6 a2c2 - 6 a26«) 
= a26 4- 62c + ac2 - 2 a62 -f 3 a2c 4- 4 a26 — 5 a2c2 - 6 a^b* 
= 6 a26 + 62c 4- ac2 - 2 a62 + 3 a2c -- 5 a2c2 - 6 a262. 

EXERCISES, PAGE 67 

1. a— (2a + 4a) — (5a-f 10) = 

a — 6a — 6a— 10 = 

— 10 a — 10. Ana. 

2. 6a-|-(5a- [2a-f 1]) = 

6a+(5a-2a-l) = 

6a + (3a- 1) = 

6a + 3a- 1 = 

9 a — 1 . Ana. 

8. 10r-(4r-{-3r-2}) = 

10r-(4r + 3r-f 2) = 

10r-(7r-|-2) = 

10r-7r-2 = 

3r — 2. Ana. 

4. (2r-c)-(6r-2c) = 
2r — c — 5r + 2c = 

— 3 r -f c. Ana. 

b. X — {x— (jc — 3a;)} = 

X — {x — X + 3x} = 

x-{3x} = 

X — 3x = 

— 2 X. wlna. 
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6. 8a-(-3a4-4)-|-(-2a+ 10) = 

8a + 8o — 4 — 2a + 10 = 

9 a + 6. Ana, 

7. 6r-{10-(2r + 6)-r} = 

6r-{10-2r-6-r} = 
6r-.{4 — 8r} = 
6r— 4 + 8r = 
9 r — 4. ^n«. 

«. «-(10x-{2x + 4}-6) = 

x-(10x — 2x — 4-6) = 

»— (8»— 10) = 

X-8X+ 10 = 

— 7 iB + 10. Ana. 

«. 202-{(22 + 7r)-(32 4-6r-)} = 

20z-{22 + 7r-32-6r} = 

202-2Z — 7r + 32 + 5r-^ 

21 2 — 2 r. ^Tw. 

^®- 2(8-10c)-[(-3 + 10c) + (2-8c)] = 

16-20c-[-3 + 10c + 2-8c] = 

16-20c-.[-l +2c] = 

16-20C+ 1 --2c = 

17 -22 c. Ana, 

11- 8a-{4o + [6a-(2a-|-17)]} = 

8a-{4a4-[6a-2a- 17]} = 

8a-{4a+[4a-17]} = 

8a + {4a + 4a-17} = 

8a-{8a-17} = 

8a--8a + 17 = 

+ 17. Ana, 

^^' {»-(aj + x-.l4-4)+2} = 

{x-(2a;4-8) + 2} = 

(x-2x-.3 + 2} = 

— 05 — 1. Ana, 

U 

a-2(c + d) = o-2c-2d 

= 4- 22-26 
= 4-4-10 
=s — 10. Ana, 
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14. abed + a2 - c2 = 4 . 3 . 2 . 6 + 42 - 2« 

= 120 + 16-4 
= 132. Am. 

16. 10c«-(3c4-2d)=10c2-3c-2d 

= 10. 22 -3. 2-2. 6 
= 40-6-10 
= 24. Ans, 

16. c + ^^t^ = 2 + ?i^ 

2 2 

= 2 + 4 
= 6. Ann. 

17. 3(a + 6 + c-d)-6a = 3a + 36 + 3c-3d-6a 

= 3.4 + 3.3 + 3.2-3.5-6-4 
= 12 + 9 + 6-16-24 
= — 12. Ana, 

18. \/a2 + c + d — 7— V6 + c + d-l 



= \/42 + 2 + 6-7- V3 +2 + 6-1 

= \/l6-V9 
= 4-3 
= 1. -4rw. 

19. (a+6)(a-6)=o2-62 

= 42-32 
= 16-9 

= 7. ^7W. 

20. (a + 6) + 8(d — c) = a + 6 + 8 d - 8 c 

= 4 + 3 + 8. 5-8.2 
= 4 + 3 + 40-10 
= 31 . Ann. 

a2 -!■ ft2 4. c2 _ 42 + .32 + 22 16 + 9 + 4 



21. 



22. 



a-a6 + 6c 4-4.3 + 3-2 4-12 + 6 

= — = -144. Ana, 
-2 ' 

2fl + 36 ,. 2.4 + 3.3 
c-d+1 2-6+1 
= 8 + 9_ 
2-6 + 1 

=—=-84. ^rw. 
-2 ' 
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tt. 8«-(«-10)=40, 

8 « - 8 + 10 = 40, 

3 » - « = 40 - 10, 
28 = 30, 
8 = 16. Ana. 

Jt (8 r - 2) + (7 r - 6) = 10 + (2 r + 4) , 
8r-2 + 7r-6 = 10-|-2r + 4, 
8r4-7r-2r=10 + 44-2+6, 
8 r = 22, 
r = 2}. Arut. 

^' (4a; - 5)-.(2x + 7)= 18 -(« - 1), 
4x-6-2x-7 = 18-*+l, 
4x— 2x + a; = l + 6 + 7 + 18, 
3 X = 81, 
X = lOJ. Arut. 

^' 2a-(4a + 7) = (-.a + 2)-(2 + 6a), 

2a-4a— 7=-a + 2-2-6a, 
2a — 4a+a + 6a = 7 + 2 - 2, 

4a = 7, 
a = IJ. Ans. 

^' (m - 6) + (m + «)= m + 3, 

m-6-|-w + « = m + 3. 
m = 3. Ans. 

*•• [2x-(2-a;)]=3-(x-l), 

[2x — 2 + x]=3-x+ 1, 
2x-2 + x = 3- x4- 1, 
2x + x + x = 3 + l+2, 
4x=:6, 
X = IJ. Ann. 

EXERCISES. PAGE 69 

**ive times the quantity x minus y plus z. 
*^e sum of a and 6 times their difference. 
. ■ ^he sum of a' and &* times their difference. 

^he square of tlie sum of a and b times tlie square of their difference. 
^ix times the binomial x minus y times the trinomial p minus q 
Musr. 



4. 

5. 
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6. The binomial m minus n times the binomial m^ minus it? times t 
binomial m^ minus n'. 

7. The product of the difference between the square root of x and 
and the sum of the square root of the binomial x plus 1 and 1. 

8. The cube root of the product of x minus 1 and y square plus 4. 

9. The binomial x^ minus x^ times the square root of 6 times t 
binomial y2 plus 3. 

10. X cube minus the square of the quantity three minus two x squa 

11. (Va-l)(v^Tl + l) = 
(VT-1)(V3T1 + 1) = 

0(2 + l)=:0 Ans, 

18. No. The sum of the squares of two nmnbers is different from t 
square of the sum of the numbers. 

18. Yes. To remove a parenthesis preceded by a minus sign, we char 

the sign of each term in the parenthesis. 
14. (a) (6) (d) (/) (fir) (i) 

16. (a) -(-x + y)-}-z. (c) -(-a-z)-y. 

(6) «~(-y-2). (d) -(y-z)f X. 

16. When a = 1, & = 2, c = 3, d = 4, and e = 6. 
a-(e + 6)-(c + d)-(e-d+ 6-|-c) = 

a — e — 6 — c — d — e + d — 6 — c = 

a-.2&-2c — 2e = 

1-4- 6 -10 =-19. ^ns. 

17. 3 a62 _ 2 6e3 - (d«^e« - dc2) + 8 6e2 = 

3 a62 _ 2 be' — d^e -f dc2 + 8 6e2 = 
3- 1-22 — 2. 2. 63 — 48. 6 + 4. 32 -1-8. 2. 62 = 

12 - 600 - 320 -f 36 + 400 =— 372. An8, 

18. V2 ed6 4- 4 e - v^Oo^c* — 2 c2d - (abe — abcde) = 

\/2 edb-{-^e — \/9 a'c* — 2 c2d — abe -1- abcde = 
V2. 6. 4. 2 + 4. 6- v^9. 13. 34 -2. 32. 4-1-2. 5-1- 12.3.4.5 

V80 + 20 - v^9T8r- 72 - 10 -f- 120 = 

10 - 9 - 72 - 10 -f 120 = 39. Ans. 

19. 2»-(4-|-x)-6x + 20 = 4x+(4-6a;). 

2x - 4 - X - ?^+ 20 = 4x -h 4 - ?^. 
2x — x-4x = 4 + 4-20. 
-3x=— 12. 
X s= 4. Ana. 
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ta 10a;-3-(4-2a;)-|-(3a;-4x + 6-2x) 

= 2-3x + 4a; — (2x4-«) + 7. 
lOaj — 3-4 + 2» + 3x — 4a;+ 6 — ;Z;if 

= 2-3x-|-4»— ;Z/— 05 + 7. 
llx-2 = 9. 
llx = ll. 
X = 1. J.n«. 



II. 



X2 - (X2y — 22) _ 22 ^ (a;2y — x*) = 

X2 - x2y + 2* - 22 + X2y - X2 = 0. u4?l8. 



8. a;-[-{-.(-x-l)-x}-l]~l = 
x-[-{x+l -x}-l]-l = 

x-[-l-l]-l = 
x-f 2 — 1 = 
X + 1. Ana. 

I. -[-2x-{-(-2x- l)-2x}-l]-2x = 

— [-.2x-{2x+ l~2x}-l]~2x=: 

-[-2x-{l}--l]-2x = 

-[-.2x-l-l]-2x = 

2x + 2 — 2x = 2. Am. 

. X -Cx+(x-.y)-{x+(2/-x)-22/} + y]-2/ + x = 
X — [x + x — y- {x-f2/ — X — 22/} + y] — 2/ + x = 

2x-[2x-{-y}]-y = 
2x-[2x + y]-y = 
2x — 2x — 2/ — y= — 2 2/. Atis, 

. A.— B-\- C-D = 4x»-2x22/ + 3x2/2-f 2/^-(4x3-x23/-X2/2_3y3) 

+ 3X3-X2y + 2l/3— (X8 - 2xy2-|-y8) 

4x3 -2x2y + 3X2/2-1- y3 
— 4x3 + X2^y + X2/2 + 3y3 

3X3- a;2y _|_22/3 

^_X3^ + 2 X 2/2 - y3 

2x3 - 2x22/ + (ja;2^2 _|. s^/S. ^na. 

EXERCISES. PAOB 78 

. 1 is added to each member of the equation. 

2 i« subtracted from each member of the equation. 
• S X is added to each member of the equation. 
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2. (a) 3x-5 = 2x + 10. (6) 7 x- 4x - 3 = 2x - 2. 

3x-2x = 6+10. 7x — 4x~2x = 3 — 2. 

X = 15. Ana, x = l. Ana, 

(c) 9x = 6 + 2x4-2. 
9x — 2x = 5 + 2. 
7x = 7. 
X = 1. Ana, 

EXERCISES. PAGE 74 

1. 5x + 3 = 20 + 3. 6. 6-(3-x) = -2X + X-J 

2. 5x-3 = 20-3. 6-3+;»f= -2x-f/-; 
8. 6x+/ = >rJ-20. 6. 2x-(3x — x- 7) = 3x-f (x- 
4. 44-3x->«f=6 + 4-;ir. 2x - 3x +/+ 7 = 3x +/ 

7. (32/-4) + [2-(y-4)] = (3y-4)-2. 

;jy-^ 4-2-2/ + ^ = ?/- 4-2. 

8. 2 2 -[2 +(1-2)] =2z-(l-f 2). 

EXERCISES, PAGE 76 

1. x-f2 = 2x-l. 4. ix-3 = x + 6. 

x-2x=-2-l. Jx-x = 3 + 5. 

-x=— 3. -Jx = 8. 

X = 3. Ana. x = — 16. J: 

Check, 3 + 2 = 6-1. Check. -8-3=- 16+^ 

6 = 6. -11 = -11. 



Jx-Jx = i- 



i. 

«• 



X = ?. 



2. 2x+l=-x-3. 

2x + x=-l-3. 
3x= -4. 

Check. 2(-4)+l = -(-J)-'3. 8- 2x + (x-l)=3+(2* + 



X = J. -4.n«. 



-i=-J. 



2x + x— 1 =3 + 2x + 
2x + x-2x = 3+3 + l. 
X = 7. Ana, 

8. 3x-3 = 2x + 4. 7. x-(2x-l) = 3x + l. 

3x-2x = 3 + 4. X — 2x+;=3x + ;. 

X = 7. Ana, x — 2x — 3x = 0. 

C^ecik. 21-3 = 14 + 4. -4x = 0. 

18 = 18. X = 0. Ana, 
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2a! -[8 — (1 — x)]= — X — 3. 11. Let x = the number. 

2a;— [3- 1 +x] = — x-3. 3x-x = x + 6. 

2x-3 + l-x= — x-3. 3x — x-x = 6. 

2x+l = 0. x = 6. Arts, 



X = — J. Ans. 



Check. 

3.5-6 = 5 + 5. 

». l^«-(2x4-l)} = -(2x + 3). 16-6 = 6 + 5. 

l-{x-2x-l}=-2x-3. 10 = 10. 

l-x + 2x + l=-2x-3. 12. 3x-x = x+(-5). 

-x + 2x + 2x=- 1-1-3. 3x-x = x-5. 

3x=— 5* 3x — X — x=— 5. 

X = — f . Ana. X = — 6. 

Check. 

»• Let « = the number. ^^~ ^^"/rA^""\"^^r^^" 

«.^ « — 16 + 5=— 5 — 6. 

2« + l=x + 8 -10 = -10. 
2x — x= — 1+3. 

X = 2 Ans ^*^ ^^^ *^^^' ^^ ^ certain number 

^. J 1 ~ ' o ^® subtracted from three times 

^heck. 4 + 1=2 + 3. itself the result is 5 less than the 

6 = 5. number. 

•• Let X = the number of lemons. 

2 X = the number of oranges. 

26 X = the number of cents in the cost of the lemons. 
70 X = the number of cents in the cost of the oranges. 
26 X + 70 X = 476. 
96x = 475. 

^ = ''^- 1 Ans. 
2 X = 10. J 

Oheck. 125 + 350 = 475. 

476 = 476. 

*^ Let X = the number of lights in tlie kitchen. 

X + 4 = the number of lights in the dining room. 

X + 7 = the number of lights in the parlor. 

1 = the number of lights in the pantry. 

8x+12 = 24. 

3x=12. 

x = 4. 

X + 4 = 8. 

x + 7 = ll. 

.'. the kitchen has 4, the dining room 8, the parlor 11, and the pantry 1 

Ck€Ck. 4 + 8 + 11 + 1=24. 
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16. Let X = the sum of money. 

.06 X — the interest at 6%. 
.06 X = the interest at 6 9fc 
.06x-..06x = 1. 
.01 X = 1. 

X = 100. Ans, 
Check, 6-6 = 1 

16. Let X = the number with rain. 
X -h 3 = the number with snow. 

X + x + S = the number of stormy days. 
2 X + 3 + 13 = the niunber of bright days. 
2x-f3 + 2x + 3+ 13 = 31. 
4x + 19 = 31. 
4x = 12. 
X = 3, the number with rain. 
X + 3 = 6, the number with snow. 
2 X + 3 + 13 = 22, the number of bright days. 
Check, 3r 

17. Let X = the number of ounces one egg weighs. 
Then, 4x + l=x + 8. 

3x = 7. 
X = }, or 2|. Ana, 

EXERCISES, PAOE 79 



1. 


cfi. 


7. 


9". 


18. 


a^+K 


19. 


a«x3. 


36. 


aV. 


2. 


&11. 


8. 


«w. 


14. 


a*+6. 


20. 


a*yK 


26. 


-wu^ 


8. 


c". 


9. 


2". 


16. 


a«+». 


21. 


a^. 


27. 


0^. 


4. 


X9. 


10. 


Vtfi. 


16. 


Oto. 


22. 


o*. 


28. 


X». 


5. 


ri8. 


11. 


a«»+2. 


17. 


a«». 


28. 


a7. 


29. 


xw. 


6. 


d». 


12. 


ar+^. 


18. 


a8*. 


24. 


-0?. 


80. 


xii"-- 



EXERaSES. FIRST LIST, PAOE 80 

1. 60 a7. 5. -6a262. 9. 24a66a(J«nfl5. 

2. -8m*n8. 6. 12 a*68c«. 10. - 10 mi«c8cl»- 
8. -6a66<c8. 7. -32r^. U. IQMhnhi^^ 
4. ea^bHf^. 8. -14a4«6«v. 
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EXERCISES. SECOND LIST, PAGE 80 

Check. 
1. 8a»6c« = 3.1.1.4= 12 
- 3 a6c = - 8 ♦ 1.1-2 = —6 
-9a»62c« =- 9 • 1 . 1 . 8 =- 72. Ans. 

Check. 

8- 4jBy22 = 4. 12. 4= 32 
~8x^z = -8.1«2.2= — 32 
^32xV2' =- 32 1.4. 8 =- 1024. Am. 

Check. 

•• 2 a26c2d =2.1.1.1.1=2 
Bab^c =31 .1.1 =3 
6a»68c»d = 6.1.1.11 = 6. ^na. 

'^ — 4a?6c2 =-4.1.2.1= -8 
2 a6 = 2-1.2 = 4 



6. 



- 8 a362c2 - 32 

— 3 ac =-3.1.1 = -3 

24 a*62c» = 24 . 1 . 4 . 1 = 96. Ans. 

Check. 



• 


2 a6cd = 2 


.2.1.1.1= 4 




iab = 


4. 2.1 = 8 




8a«62cd 


32 




ac = 


2-1 =2 




8a»6«c«d 


64 




6d 


1.1 = 1 




8 a»6«c«(P = 8 


. 8 . 1 . 1 . 1 = 64. Ana. 
Check. 


e. 


^xV = 


-22.22 =-4< 




_jry» = 


2.2 =22 



- x«+«y6+n = — 22+1 . 22+1 = _ 2«. Ans. 
**• (- 8 a«x) (6 a»x2|t) + (2 m2n) (- 3 n»9) = - 15 a8x»y- 6 m«nV Ant. 
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8. (-3a2x)(5a3x2j/) + (2m2n)(-3n39) 

= (- 3 . 1 • 1)(5 . 1 . 1 . 2) + (2 . 22 . 1)( - 3 . 1 . 2) 
= _ 3 . 10 + 8(- 6) = - 30 - 48 = - 78. 
- 15 a^dfiy - 6 mH^ =- 15 • 1 • 1 • 2 - 6- 22 . 1 • 2 
= -30- 48 =-78. 

9. (4 mnq8) ( - 3 abqr) (2 6r«) - (2 ghk){— 4 qrs) (— 3 ahc) 
= — 24 a62mng2r2«2 — 24 abcghkqrs. Ana, 

EXERCISES. PAGE 81 

1. 8x». 6. 64o262c2. 11. lQm*nK 

2. 9m2. 7. 27x^2'- 12. 16x4. 

8. 126 8». 8. Wa^b^c*. 13. -8x«2/«. 

4. 9a262. 9. 64p2g2r2«2. 14. 49a*62c2. 

5. 8m3ii3. 10. -27a363. 15. 64x22/222 + 27 

16. - 27 x8y3 _ 10 xh/* 4. 10 x2y2. 

17. Let a = the length of the side of the first. 
Then, 2 a = the length of the side of the second. 

a2 = the area of the first. 
4 a2 = the area of the second. 
Therefore, the area of the second is /our times that of the first. 

18. Let a = the length of the edge of the first. 
Then, 2 a = the length of the edge of the second. 

a^ = the volume of the first. 
(2 a)3 = 8 a3 = the volume of the second. 
Therefore, the volume of the second is eight times that of the first 

19. Let r = the radius of the first. 
Then, 2 r = the radius of the second. 

irr2 = the area of the first. 
IT (2 r)2 = 4 irr2 = the area of the second. 
Therefore, the area of the second is /our times the area of the first 

80. Let r = the radius of the first. 

Then, 2 r = the radius of the second. 

J irr* = the volume of the first. 
J ir(2 r)' = f IT • 8 r^ = the volume of the second. 
. Therefore, the second is eight times that of the first. 
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EXERCISES. PAGE 83 

i- 3a + 8 6. 4. x2 + a^. 7. ab + b^ — be. 

«. 4a_4 6. 5. — x8-a^y2. 8. — 6 acSy 4- 6 x^ — 10 xy«. 

9. -2 a- 10. 6. a26x + ax2y. 9. 4 a*62 - 40 a'fts 4. eo a26<. 

W. 10 a2c«aj- 20 a«cx«. 

n. Qtfc + oc 

oc— 6c 

18. cK,i) is the area of the rectangle whose dimensions (length and 
lt>xeadth) are a and 6 ; ac is the area of the rectangle whose di- 
xxiensions are a and c. 

EXERCISES. PAGE 84 

^' — 2 m* — 2 rrihi + 2 mn. -4rw. 
<3heck. When m = 1, n = 2, 

— 2m(m + mn- n) =- 2(1 + 2 - 2) =- 2 . 1 =- 2. 

— 2m2 — 2m2n + 2mn=— 2 — 4 4-4 =-2. 

'• X2 a»6 - 24 02^2 _j. ig a63. ^rw. 
<Jheck. When a = 1, and 6 = 1, 

— 6a6(- 2 a2 -h 4 a6 - 3 62) =- 6(- 2 + 4 - 8) = - 6(- 1) = 6. 
:i2a»6 - 24 a262 + 18 ab^ = 12 - 24 + 18 = 0. 

*• <i262c + a62c2 + a26c2. Ans. 

Check. When a = 2, 6=2, and c = 1, 

iab 4- 6c + ac)abc = (4 4- 2 4- 2)4 = 8 • 4 =32. 

c262c 4- a62c2 4- a26c2 = 4.4.14-2.4.14-4.2.1= 164-84-8=32. 

^- 6x« - 9 X* - 12 x\ Ans. 
When X = 3, 
-8x2(- 2x« 4-8x2 _|. 4x) =- 27(- 54 4- 27 4- 12) 

= -.27(- 15) =405. 
6x6 - 9 x« - 12 x» = 6 . 243 - » . 81 - 12 . 27 

= 1468 - 729 - 824 = 405. 

*- «8f84.4r«4-2r*. Ans. 
When r = 3, 

r*(-8r»4-4r2 4-2r) =27(-81 +36 4-«) =27(- 39) =-1063. 
-8 r* 4- 4 f* 4- 2 r* = - 3 . 729 4- 4 . 243 4- 2 . 81 

= - 2187 4- 972 4- 102 = - 1063. 
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7. rs + 2r2s-3rs2. 11. 2 L* ^ 6L^ -\-SL». 

8. - 6 X V + 12 xsys _ 3 x4y2. 12. 2 a + 10 6. 

9. -16a36^5_8a267c4-|.8a68c2. 18. 9x^-{-2xy. 
10. X V — 2 x82/* + xy5. 14. 2 68 — 4 62. 

15. ab^ — a*b — ab*. Ans. 

Check, ab^ - ab{a^ + 6«) = 1 • 23 - 1 • 2(1» + 2») 

= 8-18 
= -10. 
a63 - a<6 - a64 = 1 . 2» - 14. 2 - 1 . 2* 

= 8-2-16 
= -10. 

18. a(d + e)+ 6(d H- e) + c(d + e) - e(a + 6 + c) = (a + 6 + c)(l. 
ad + ae + 6d + 6e + cd + ce— 06 — 6e — cc = ad+6d4-cd, 

Cancelling, this becomes, = 0. 
Therefore, a (d[-fe)+ 6(d + e) + c(d + e) — e(a + 6 + c)= (a + 6 + c' 

EXERCISES. PAGE 86 

1. 3(x + y). C^ecfc. 3x + 3y. 

2. m(x + y) . Check, mx + my. 
8. m(z — y). Check, mx -^ my. 

4. x(x + 1). Check, x* 4- x. 

5. xy(x-\- y). Check, x^ + xy^. 

6. 2 a(3 a + 8). C^ecfc. 6 a* + 16 a. 

7. 2a2(a + 2a6 + 3x). C^ecA;. 2 aS + 4 a36 + 6 a%5. 

8. 2(m + 2n — 4^). Check. 2m4-4n— 89. 

9. 8x(x-f4 2/ + 3). C/tecfc. 3 x2 + 12xy -f- 9x. 

10. 62(a + 6 - c). Check, ab^ -f- 63 - 62c. 

11. 2xy(2x2- 3X2/ + 5 2/2). Check. 4x3y- 6x23/2 + I0xy». 

12. 10 a2cx(c - 2 x) . Check. 10 a2c2x - 20 a2cx2. 

18. 8 a262c3(2 6c - 3 a + 4 a62). Check. 16a26»c*-24a»62c3+82a»^ 
14. 7 a2mw2(2-3 awm— 7 a2). C^cfc. 14 a2mn2-2I a^hi*-49a*^ 

EXERCISES. PAOE 87 

1. x2+2rx+r2. Check. (x + r)(x+r) = (2 +1)(2 + 1) =3.8 sa 

x2 + 2rx + r« = 4 + 4 + l=9. 



TEACHERS* MANUAL 45 

S. aB»-2f« + r«. Check, (x - r)(x-r) = (1 - 2)(1 - 2) 

= -l(-l) = l. 
aj? — 2 rx + r^= 1 — 4 + 4 = 1. 

S. afi»-f«. Check. (« + r)(x-r) = (2 +2)(2- 2) =0. 

x«-r2 = 4-4 = 0. 

4. a>-4a+4. CAccik. (a-2)(a-2) = (3-2)(3-2) = l . 1 = 1. 

a2 — 40 + 4 = 9— 12 4-4 = 1. 

5. a>-4. C^ecifc. (a+2)(a-2) = (4 + 2)(4 - 2)=6 -2=12. 

a2 - 4 = 16 - 4 = 12. 

6. m*+2m«n?+n*. C^ecfc. (m2+n2)(m2+n2) = (4 + 4)(4 +4)=64. 

m* + 2 m2n2 + n* = 16 + 32 + 16 = 64. 

7. m* - n*. C^ecfc. (m* + n*) (m2 - n^) = (4 + 4) (4 - 4) 

= 8.0 = 0. 
m4 - n* = 16 - 16 = 0. 

S. m*-2m«n8+n*. C^ecik. (m2-n2)(m2-n2) = (1 - 4) (1-4) 

= -3(-.3) =9. 

m< — 2 m2n2 + n* = 1 — 8 + 16 = 9. 

9. a?6«-c2. CAecik. (oft + c)(o6- c) = (1 • 2+l)(1.2-l) =3. 

a262 - c2 = 1 . 4 - 1 = 3. 

10. a?b« - oft - 20. C^ecik. (a6 - 5)(a6+ 4) = (2 • 3- 5)(2 • 3+4) 

= (6 - 5)(6 + 4) = 1 . 10 = 10. 

a?62- 06-20 = 4. 9-2. 3- 20 

= 36 - 6 - 20 = 10. 
^1- 6»4 + 31r + 36. 

M. 3»4-i4r«-2rt-6«2 + 10a«. 

L«. a5V-8xV + 12. 

^4. 12oi + 3o2-8o-2. 

lOyi - 6 y*2 + 6 yz* — 3 2». 

8ai - 24 o6 + 10 o + 10 6* - 21 6 + 2. • 

44 « 61 o - 7 6« - 5 o« - 6 o6» - 6*. 

24r4 + r«_28»« + 10r-2. 

8««-llajV + 6y<. 
». 4«-J5i + 2BC- C«. 
*• (2a; + 3)«, or 4x« + 12X + 9. 
•• (6«-2)«, or 26x2-20x+4. 
•• (8« + 2)», or 27 x» + 64x9 + 86* + 8. 
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94. (2 « + yy, or 8 a;3 + 12 aj*y + 6 051/2 + y3. 
26. (« + 2)(x- 1), or iB2 + x — 2. 

26. (a) i(2aJ+3)(a:-6),orjB2-Jx- V. 
(6) i (5 a + 6)(a - 2), or f a^ + 2 a - 6. 
(c) J(3r - «)(r - «), or f T« - 2 rs -f i «*. 

27. i r2 - 2 rs + i 52 = J . 9 - 2 . 3 . 2 + i . 4 = V - 12 + 2 = 8J. 

28. iA(a+6). 

29. iK« + &) =i(« + 2^)(2aJ + 3y) =x2+fiC|/ + 52/2. 

80. x2+Ja^-H|y2 = 4_|.j.2.4 + f.l6 = 4 + 20 + 24 = 48. 

81. ir(x + 3)«, or irx2 + 6 tX + 9 ir. 

EXERCISES. PAOE 90 

1. (x-2/)(a4-6). 7. (p-r)(g-x). 

2. (2y-3 2)(3x + 4y). 8. (a-6)(y-6). 

8. (a+ 6 - c)(m + n + 9). 9. (2x — y)(l + 2x). 

4. (;a-6)(6a + 66-2). 10. (2/ - 4)(2/ + x). 

5. (a-6)(a-3). 11. (l-p)(l + g). 

6. am — an -\- mx — nx 12. (x + 1) (x 4- 1) • 
= (am- an) + (mx - nx) 13. (x - l)(x - a). 
= a(m — n) + x(m — n) 

= (m — n)(a + x). 

EXERCISES. PAOE 91 

1. — 2 + X + x2 — 6 x3 + x^ 4- 2 X'\ Tlie answer is the same as in § 
except in the order of the terms. 

2. 3a3-5a2 + a + l. Check. (3 a2 _ 2a - l)(a— 1) = 

(12-4-l)(2- 1) =7.1 = 
3a3-5a2 + a + l=24-20 + 2 + l = 

8. x34-3x2-x-6. Check. (x2+x-.3)(x+2) = (4+2-3)(2- 
= 3 • 4 = 12. 
x3 + 3x2-x- 6 =8+12-2-6= 

4. - 3 a^ + 13 a2 + 14 a - 20. 

5. 6nf- 19 n3 + 24 n2 + 56 n- 32. 

6. x5 + x<-3x34.16x2-8x + 8. 

7. x3 + 8x2y + 3xy2 4.y8. 

A a* 4- 63. 9. a8 - 6«. 
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10. m< + mW + n*. CJieck, (m* — mn + n2)(m2 + mn 4- n^) 

= (1-1 + 1)(1-H1-H1)=3. 
m< + m2n2 + n< = 3. 

11. (8r« + 4rs-2«2)(4r2 + 2r5 + 352) = 32 r* + 32 r^s + 24 r^s* 

+ 8r«8 — 6a*. 

12. ^<-2^2J52 + B<. 19. a2-.4a + 4. 

18. a^4 + fl52y2 + l. 20. 4a2 - 12a6 + 96«. 

14. 20a^ + 9a;»y-f 7a;22/2-36y<. 21. 9x2 + 24x + 16. 

15. JB2 + 2xr + r2. 22. 4 a^- 20a + 26. 

16. a? + 4a + 4. 23. x^ + 4x3 + 6x2 + 4x + 1. 

17. 4a2 + 12a6 + 962. 24. x» + 3x2+3x + l. 

18. a2 — 2 a6 H- 62. 25. x< + 4 x» + 6 x2 + 4 x + 1. 
as. x< + 6x» + 13x2 + 12 X + 4. 

27. a2+62-fc2 + d2-f-2a6 + 2ac + 2ad + 2 6c + 2 6d + 2cd. 
>. x«-j^. 

EXERCISES. PAOE 98 

1. 3(x + 4) = 18. 

3x + 12 = 18. 

3x = 18-12. 
3 X = 6. 
X = 2. An8» 

Check. 3(2 + 4) = 18. 
18 = 18. 

2(x + 6)+3(x-6)=12. 
2x+ 10 + 3x- 18=12. 

2x4-3x= 12+18-10. 
5x = 20. 
X = 4. Ana, 

Check. 2(4 + 6) + 3(4 - 6) = 12. 

18 - 6 = 12. 
12 = 12. 
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8. 6(x + 4) 4- 2(x - 3) = 4(x - 1). 

6x + 20 -H 2 X — 6 = 4x - 4. 

6x + 2x - 4x =— 20 + 6-4. 
3x = - 18. 
x=— 6. ^na. 

OAecik. 6(- 6 + 4) + 2(- 6 - 3) = 4(- 6 - 1). 

6.(-2)+2(-9) = 4(-7). 
-10 -18 =-28. 
-28 =-28. 

4. (X + 2)(x + 3)= x(x + 3)+ 10. 

;B«'4-6x + 6=;a8i^+3x + 10. 
6x-3x = 10-6. 
2x = 4. 
X = 2. Ans. 

Check. (2 4- 2) (2 + 3) = 2(2 4- 3) + 10. 

4 . 5 = 2 . 6 + 10. 
20 = 10 + 10. 
20 = 20. 

6. (x-4)(x+5) = x(x-2). 

^B^-H-x -20 =;»«'- 2x. 
x + 2x = 20. 
3x = 20. 
X = 6f . An8» 

Check. (6| - 4) (6J + 5) = 6|(6J - 2) . 

2}.lli = 6}.4f. 

!•¥ = ¥•¥• 

a (r - 3)(r - 6) = (r + 4)(r - 2)- 

>»-- 8 r + 16 =>*+ 2 r - 8 - 7. 
-8r-2r = -15-8-7. 
-10r=-30. 
r = 3. ^na. 

Cfeecik. (3 - 3)(3 - 5) = (3 + 4)(3 - 2)- 
0.(-2) = 7.1-7. 
= 0. 



8. 
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"^^ (y+l)(2/-2) = (2/--3)(y-4). 

-y + 7y = 2 + 12. 
6y = 14. 
y = 2J. ^n«. 

CA«cfc. (2J+l)(2j-2) = (2i-3)(2i-4). 

3i •*=-*(- If). 

(« + 3)(«-J:8)- «(« + 6) = 0. 

>^+ ll« + 24-^-6« = 0. 

11«- 6s =-24. 

58 = - 24. 

^. « = — 44. Ana. 

Check:, 

f— -*1+8)(-4t+8)-(-4J)(-4H6)=0. 

^lt.3i + 4i.li=0. 

= 0. 

•• (a;2 - X - l)(2x + 4)= 2x2(x + 1) - 7(x - 1). 

?;»8'+ ?;»«'- 6x - 4 = ;2;b»'+ ;Z^- 7x + 7. 
- 6x + 7x = 4 + 7. 

X = 11. Ans. 

Check. (121 - 11 - 1)(22 + 4)= 242(11 +1)^7(11-1). 

109 . 26 = 242 . 12 - 7 . 10. 
2834 = 2904 - 70. 
2834 = 2834. 

^^' *» -(2x + 3)(2x- 3) + (2x - 3)2 =(x + 9)(x - 2)- 2. 

Jt^- ^>a^+ 9 4- ^Jt^- 12 X + 9 =^-\- 7 x - 18 - 2. 

-12x~7x=-9-9-18-2. 
-19x=-38. 
x = 2. 

Check. 22 - (4 + 3) (4 - 3) + (4 - 3)2 = (2 + 9) (2 - 2) - a. 

4 - 7 • 1 4- 12 = 11 • - 2. 
4-7 + 1=0-2. 
-2=-2. 
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IL 3(4 - x)2 - 2(x 4- 3) = (2 x-S)*- (x 4. 2) (x - 2) + 1. 

48 - 24x + ?;»*'- 2x - 6 = ^^- 12 x + 9 - x2 + 4 + 1. 
-24x-2x+ 12x = -48 + 6 + 9 + 4 + l. 
-14x=-28. 
X = 2. Ans, 
Check. 3(4 - 2)2 - 2(2 + 3) = (4 - 3)«-(2 + 2)(2 - 2) + 1. 

12 - 10 = 1 + 1. 
2 = 2. 

18. 




Check. 

3(_8)2~{6(-8)-[4-(-8-l)(-16-3)-7(-8)] + (-8-3)2}= 0. 

192 -{- 40 -[4 - 171 + 66]-!- 121}= 0. 



192 -{- 40 + 111 -f 121}= 0. 

192 - 192 = 0. 

= 0. 



x+ 1 -2{2x-3x + 3x2 -fTix-f 9-3x2- 12x- 12} = 0. 
5x+l-4x + 6x-6x2-24x- 18 + 6x2 + 24x +24 = 0. 

7x=-7. 

X =— 1. Ans. 

Check. 
5(-l) + l-2{2(-l)-3[-l-(-l+l)(-l+3)]-3(-l+2)2} = 0. 

-5+l-2{-2 + 3-3} = 0. 

-5+1+4 = 0. 

= 0. 

EXERCISES, PAGE 94 

1. Let X = one part. 

Then, 29 — x = the other part. 
X + 5(29 - X) = 105. 
X + 145 - 5 X = 105. 
-4x=-40. 
x = 10. 



20- x = 19. 



Ana. 



I: ) ^-• 



= 20. 1 Ans. 
= 80. J 
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8. Let X = the number of years in the son's age. 

Then, x + 45 = the number of years in the father's age. 

« + 1 = the number of years in the son's age in one year's time. 
X + 46 = the number of years in the father's age in one year's time. 
6(x + 1) = X + 46. 
6x+6=x + 46. 
• 6x = 40. 
x= 8. 
X + 45 = 58. 

5. Let X = the nimiber of years in the son's age. 
Then, 4 x = the number of years in the father's age. 

X — 5 = the nmnber of years in the son's age 6 years ago. 
4 X — 5 = the niunber of years in the father's age 5 years ago. 
4x-5 = 5(x-5). 
4x-5 = 5x — 25. 

X 

4x 

4. Let X = the number of dollars A must give B. 

Then, 37 — x = the number of dollars A has. 
and 11 + X = the number of dollars B has. 
37-x = 2(lH-x). 
87 — X = 22 + 2 X. 
— X — 2x = 22-37. 
-3«=-15. 

87 - X = 82. J 

ft. Let X = the number that each girl received. 

Then, x — 2 = the number that each boy received. 
4x+6(x-2) =28. 
4X + 6X-12 =28. 
10x = 40. 

X = 4. Ann. 

6. Let X = the number of cents the silk cost per yard. 
Then, x + 90 = the number of cents the trimmings cost per yard. 

8x + 4(x + 00) = 1800. 
8x + 4xH-360 = 1800. 
12 x = 1440. 
x = 120. 
X + 00 = 210. Am. 
Therefore the silk cost 8 1.20 per yartl and the trinnninp* 8 2.10 per yard. 
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7. Let d = the number of dimes. 

Then, 62 — d = the number of quarters. 
10d+26(62-d)=1000. 
10d+1300-25d=1000. 
-16d=-300. 

d = 20. 
52 - d = 32. 



Ans, 



8. Let X = the number of dollars to be deposited in the first bank. 

Then, 125 — x = the number of dollars to be deposited in the second bank. 
100 + a; = 4(25 + 125 - x). 
100 + X = 600 - 4 X. 
5x = 500. 
X = 100. 



125-x= 25. 



Ans. 



9. Let X = the number of days his standing was above 80 Jb, 
Then, 12 — x = the number of days his standing was below 80 Jb, 
5x-(12 -x)=18. 

5x- 12 + x= 18. 
6x = 30. 

i2-x=?:^ ^^- 

10. Let X = the length of one side of the inner square. 
Then, x^ = the area of the inner square. 

x2 H- 32 = the area of the inner square and border. 

X + 2 = the length of one side of the outer square. 
(x 4- 2)2 = the area of the outer square. 
(X + 2)2 = x2 + 32. 
x2 + 4 X + 4 = x2 + 32. 
4x = 28. 
X = 7 feet. Ans, 

11. Let X = the length of one side of the garden. 
Then, x + 4 = the length of one side of the walk. 

x2 = the area of the garden, 
(x + 4)2 = the area of the garden and walk. 
One load, or 1 cu. yd. of gravel, will cover 54 sq. ft. one half foot deepi 
Pive loads will cover 270 sq. ft. one half foot deep. 
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ac* + 270 =(x 4-4)2. 
x* + 270 = x2 + 8x + 16. 
8x=254. 
X = 31}. An8. 

18. Let X = the width of the garden. 
Then, x + 2 = the length of the garden. 

X + 4 = the width of the garden and border, 
and X + 6 = the length of the garden and border. 
(x + 4) (x + 6) = the area of the garden and border. 
Ten cubic yards of gravel will cover 640 sq. ft. , one half foot deep. 
x(x + 2)4 640=(x + 4)(x4-6). 
x2 + 2x 4- 540 = x2 4- lOx 4- 24. 
-8x=-616. 

X = 64i, width. 
X 4- 2 = 66} , length. Am, 

18. Let X = the diameter of the pond in feet. 

- = the radius. 
2 

- 4- 20 = the radius after the overflow. 
2 

Since wr'^ = the area of a circle of radius r, we have 

22/r\ 2 

— I - I = the area before the overflow. 

7 V2/ 

??(?-(_ 20 ) = the area of the pond after the overflow. 

22 /?! ^ 20x 4- 400W ?? . ?^ = 43,660. 
7\4 / 7 4 

^«^ 440X 8800_:2a^^43 5^ 

^77 ^ 

1405^43 530 -§800. 

7 ' 7 

440 x_ 304920 8800 

7 7 7 * 

440x_ 296120 

7 7 

X = 673.02+. Aug. 
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EXERCISES. PAOE 98 

1. x2-a;-12. 24. a^b^ - 11 ab -h SO, 

2. a;2-7x4-12. 26. C2 - 7 c + 12. 
8. r2 + r-12. 26. c< + c2-6. 

4. r2 -f 7 r + 12. 27. a* + lOa^ + 24. 

5. a2-2a-48. 28. a^ft^ 4. 2 a262 - 3. 

6. a2+ 16a 4-48. 29. 4a2-8a-21. 

7. r2-r- 110. 80. 9x2 -6a; -8. 

8. s2 4.i4« + 24. 81. I6X24.16X + 3. 

9. x2-3a;-54. 82. 36x2 + 12x-36. 

10. x2-13x + 30. 88. 64r^-8r-30. 

11. x2-14x + 24. 84. 4S2 + 325 + 60. 

12. 1/2 « 7 y _ 8. 86. 36 F2 - 64 F+ 18. 
18. y2 + 7y«8. 86. £r2-17H-38. 
14. y24.72,«8. 87. a2_6a6-4062. 
16. z^ + lz- 44. 88. r2 + r« - 42 52. 

16. ^2 4. 10^ + 21. 89. a;2 4. ^ _ 6r2. 

17. n2 4.4n-32. 40. t^ + 9 tz -^ 10 z^. 

18. t2-3(-40. 41. 4t4+14t2z + 12z2. 

19. E2-5E-6. 42. 9a4 + 6a2y _ 35^2. 

20. X2-4X-96. ^o 9 . a . 1 

48. a;2 4. jx + J. 

21. x2 + 7a;-144. 

22. S2_5_42. **• aj2-ix-f 

28. a262 + 8a6 + 12. ^- «^ + i«-A- 

46. 12 . 13 =(10 -H 2)(10 + 3)= 100 + 50 + 6 = 166. 

47. 22 . 21 = (20 + 2)(20 + 1) = 400 + 60 + 2 = 462. 

48. 18 . 16 = (20 - 2) (20 - 4) = 400 - 120 + 8 = 288. 

49. 28 . 33 =(30 - 2)(30 + 3)= 900 4- 30 - 6 = 924. 
60. 31.28=(30+ l)(30-2) = 900-30-2 = 868. 

EXERCISES, PAOE 100 

1. x2 4.7x4-12=(x-f 3)(x4-4). 4. a2-6a + 8= (a-2)(( 

2. x2-6x + 6 = (x-2)(x~3). 6. x2-7x4-12 = (x- 8)(a 
^. £3^ -/- tf a 4- 8 = (a + 4)(a + 2). * 6. x2 - x - 12 = (x - 4)(a 
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T. t«+5r4-4=(r+4)(r+l). 14. 62+6-42=(&+7)(6-6). 

8. y«— 4y-.12=(y-6)(y+2). 15. c2+7 c- 18= (cH- 9) (c-2). 

9. m?— 6m-16=(m-8)(m+2). 16. s2_6s-40=(«-10)(«+4). 

10. t»-62-f6=(2-6)(2-l). 17. «24.68+5=(s+5)(8+l). 

11. ^-4«-21=(s-7)(«+8). 18. fc2-8fc+16=(Jk-3)(A;-5). 

12. aj««x-30=(x-6)(a;+6). 19. fc2-10fc+9=(Jk-9)(A;-l). 

13- 2»+82-.18=(2+6)(2-3). 80. 22+22-15=(2 + 5)(2-3). 

21. x24-ajy-66y2 = (x + 82/)Cx-7y). 

I. iB2- 6X2/- 362/2 =(x~9y)(x + 4y). 
<2 + 12<- 108 = (t + 18)(<- 6). 

24. x2j/2 + 6x|/-16 = (xj/4-8)(x2/-2). 

26. a262 - 21 ab - 72 = {ah - 24) {ah -f 3) . 

26. 12 + 7 a + a2 = a2 + 7 a + 12 =(a + 4)(a + 3). 

27. 33 + 142 + 22 = 22 ^. 142 + 33 =(2 4. ii)(2H-3). 

28. 14 + 9A;+ Jk2=fc2 + 9fc + 14=(fc + 7)(fc + 2). 
20. x2-4x+ J=(x-l)(x-i). 

EXERCISES. PAOE 102 

1- (« + 2)2 = x2 + 4xH-4. 11. (4 + x)2 = 16 + 8x-f x2. 

*• (sft-2)2 = x2-4x + 4. 12. (4-x)2= lO-Sx-hx^. 

*• (sc-h8)2 = x2+ 16X + 64. 13. (m + n)2 = m2 + 2 mn + n2. 

*• (jc-8)2 = x2- 16XH-64. 14. (m - n)2 = w2 _ 2 mn + n2. 

*• (c + 3)2 = 02 + 6c + 9. 15. (a + 26)2 = a2 + 4a& + 4/)2. 

8. (r-|-7)2= r2-f 14r + 49. 16. (tt - 26)2= a2- 4a6 + 4 62. 

''• (2x + l)2 = 4x2 + 4x+ 1. 17. (2a- 6)2 = 4 a2- 4 06 + 62. 

'• C2x4-3)2 = 4x2-Hl2x + 9. 18. (2r-3«)2=4r2-12r«+982. 

^- (8x-2)2 = 9x2- 12X + 4. 19. (xy + 1)2= x2j/2 + 2xj/ -f 1. 

W. (8x-4)2=9x2-24x+ 16. 20. (4xj/4-l)2=16x2j/2+8x2/+l. 

21. (4x2/- 1)2 = 16x22/2 _8xyf 1. 

22. {ah + cd)2 = a262 + 2 ahcd + c2d2. 

28. (2 ah - 3 cdy = 4 a262 - 12 ahcd + 9 d^d^. 
'•■ ^' (x + })2 = x2+ Jx + J. 27. (r-})2 = r2-}r-|-A. 

- *• (a;-i)2=x2-fx + i. 28. (a + J6)2=a2+la^ + A&*- 

*• *• (»" + l)2 = r24-r + J. 29. (x- i2/)2 = x2 - xy 4- Jj/*. 



/ 
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30. (m - I n)2 = m* — J mn + J n^. 
81. (2p + ig)2 = 4p2 + 2p7 + JO'S. 
(3 m — i n)2= m2 -> 3 mn + I n'. 



EXERCISES. FIRST LIST. PAOE 106 

1. a;2 + 2x2/H-y2=:(x + y)2. 

2. a2- 6a + 9 =(0-3)2. 
8. &2«i4ft4.49=(5»7)2. 

4. r2 4- 10 r« — 82 ig not a square bs the «2 term is — instead of +., 

6. m2 + 8 — 4 m is not a square as only one term is a square. 

6. t2-16« + 64 = (t-8)2. 

7. 4x2-8« + 4=(2x-2)2. 

8. x2 — 2 xy — 2/2 ig not a square. See Ex. 4. 

9. 16m2 -f 12mn + 9n2 =(4m 4-3n)2. 

10. a2 + 2a + 1 =(a + 1)2. 

11. 9 62 _j. 6 6 + 3 is not a square. See Ex. 5. 

12. 25 22 — 10 2 — 1 is not a square. See Ex. 4. 
18. 36a2+ 12a6-4-&2=(6a + 6)2. 

14. a262 — 2 a6 + 4 is not a square ; — 2o6 does not equal 2y/cfi& • y/i, 

16. 121 a2x2 - 22 ax + 1 = (11 ox - 1)2. 

16. 4 r2 -f 1 + 44 r is not a square ; 44 r does not equal 2V4f*- Vl. 

17. 8 r2 — 16 r + 4 is not a square. See Ex. 6. 

18. 144x2_24x + l=(12x-l)2. 

19. 81x2 + 36x + 4=(9x-4- 2)2. 

80. 14 a2 -f 28 a6 + 9 b^ is not a square. See Ex. 6. 

EXERCISES. SECOND LIST, PAOE 106 

1. x2 + 6xH-9. 8. 9 7^—12 rH- 4. 

2. a2 — 4a 4-4. 9. 16x2— 16x + 4. 
8. 1 - 2 a + a2. 10. 49 - 28« + 4s«. 
4. a262 + 2 a6 + 1. 11. x2 + x + J. 

6. a2x2 - 10 ox 4- 26. 12. 100 x« -|- 40 x 4- 4. 

6. 9p2 — 6pg 4- 4 52. 18. 9c2-6c4-4. 

r. a:^-2xp + t/i, 14. 4&2 4. I2 6c4-9c^. 
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16. m« + 22m + 121. 18. 36t2-72(+36. 

16. (a4-6)* + 2(a + 6)+l. 19. 9 32 -54s + 81. 

Ag 1 80. a2- 10 a + 26. 

17 4«' — — 4--» 

8 9 21. 4x2-20x2 + 262*. 

22. iz2 + J^2( + 26t2. 

EXERCISES. PAOE 107 

1. X* — 2x + l=(x— 1)2. The square root is x — 1. 

2. .x2 + 2x + 1 =(x+ 1)2. The square root is X + 1. 
8. X* + 4x + 4 = (x + 2)2. The square root is X + 2. 
4. X* — 4x + 4 = (x — 2)2. The square root is X — 2. 

6. a« + 6a + 9=(a + 3)2. The square root is x + 3. 
8. a? — 8 a + 16 = (a — 4)2. The square root is a — 4. 

7. a* + 10 a + 25 = (a + 6)2. The square root is a + 6. 

8. f«-12r + 86=(r-6)2. The square root is r - 6. 

9. f«+ 12r + 36=(r + 6)2. The square root is r + 6. 

10. 9 - 6 a + a2 =(3 - ay. The square root is 3 — a. 

11. 4s«+4s + 1 =(2« + 1)2. The square root is 2s + 1. 

12. 81 — 72« + 16s2 =(9 — 48)2. xhe square root is 9 - 4 s. 
18. 100 — 20y + y2 =(10 — 2/)2. The square root is 10 - 2/. 
14. 81 x2 + 18x + 1 = (9x + 1)2. The square root is 9x + 1. 
16. 144 r« + 72 r + 9 = (12 r + 3)2. The square root is 12 r + 3. 

16. 144r«-24r+l =(12r-l)2. The square root is 12 r - 1. 

17. 100a« + 84a + 26 =(10a + 5)2. The square root is 10 a + 6. 

18. 121 «2 — 88 s + 16 = (11 s — 4)2. The square root is 11 s — 4. 

19. 225 x2y2 — 30 xy f 4 = (16 xy — 2) 2. The square root is 15 xy - 2. 

20. 16 — 8 X + x2 = (4 — x)2. The square root is 4 — x. 

21. r* + 32 «y + 266y» =(2 + 16 yy. The square root is z + 16 y. 

22. 49 ife* + 28 A3) + 4p2 = (7 fc + 2p)2. The square root is 7 A: + 2p. 
28. 26 m* — 20 mn + 4 n* = (6 m — 2 w)2. The square root is 6 m — 2 n. 
24. 4x2-2xj/ + Jy*=(2x~J y)2. The square root is 2 x — J y. 

EXERCISES. PAOE 108 

1. a2 - 4. 3. x2 - 16. 5. Jfc2 _ 100. 

2. «2 - 9. 4. r* - 26. 8. x2 - 81. 
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7. s2 _ 49. 15. 64 Jlf 2 - 25 K^. 28. 4 - 169 aV- 

8. z2»44i. 16. 121iJ2-.l6c2. 24. a2 _ j. 

9. 22 - 900. 17. x4 - 16. 26. X* - J. 

10. 36 - a2. 18. r8 - 4. 26. ^- ^. 

4 9 

11. 9 - 62. 19. 9cfi- 26. 27. Ar* — Jz*. 

12. 4 a* - 26. 20. 1 - 9 ««. 28. .04 a2 - 096«. 
18. 26 r2 — 64. 21. a;2y2 _ 144. 29. 9 0^222 _ 64. 
14. 36 a* - 9 62. 22. x^^ - r2«2. 30. a« - 6«. 

81. 32 . 28 = (30 + 2)(30 - 2)= 900 - 4 = 896. 

32. (a) 22 . 18 = (20 + 2)(20 - 2)= 400 - 4 = 396. 
(6) 62 . 58 = (60 + 2)(60 - 2)= 3600 - 4 = 3596. 

(c) 47 . 53 = (50 - 3)(50 + 3) = 2500 - 9 = 2491. 

(d) 29 . 31 = (30 - 1)(30 + 1)= 900 - 1 = 899. 

(e) 37.43= (40-3)(40 + 3)=1600-9=1591. 

(/) 88 • 92 = (90 - 2) (90 + 2) = 8100 - 4 = 8096. 

(g) 49.51 = (50- 1)(50 + 1) = 2600 - 1 = 2499. 

(h) 41 . 39 = (40 -4- 1)(40 - 1)= 1600 - 1 = 1599. 

(i) 72 . 68 = (70 + 2)(70 - 2) = 4900 - 4 = 4896. 

(f) 34 . 26 = (30 + 4)(30 - 4)= 900- 16 = 884. 
(A;) 61 . 59 = (60 + 1)(60 - 1)= 3600 - 1 = 3699. 

(0 123 . 117 = (120 + 3) (120 - 3)= 14400 - 9 = 14391. 

EXERCISES. FIRST LIST. PAGE 110 

1. (x-5)(aj + 5). 6. (6-7)(6 + 7). 9. (9-2)(9 + z). 

2. (8-6)(8-4-6). 6. (d-9)(d-f9). 10. (10-6)(10 + C 

3. (6-a)(6 + a). 7. (r-10)(r + 10) 11. (a6-6)(a6-H5' 

4. (m-2)(m + 2). 8. (l-r)(l + r). 12. (a - 6c) (a + 6e^ 
18. (4x-5y)(4x + 5y). 21. (xz + y)(xz — y). 

14. (5y-4a;)(52/-h4aj). 22. (a + & - c)(a + 6 + c). 

16. (1 + llc)(l - lie). 28. (« + 2/+ 2)(x — y-z). 

16. (Sx^6y)(Sx + 6y). 34. (x + 3y - 3y)(x + 3y + 3^; 

17. (llc + l)(llc-l). =x(x + 6y> 

18. (12a-2)(12a + 2). 26. (Ja + 5)(ia - 5). 

19. (4x + llz)(4x-ll2). 26. (Jr + i)(}r-i). 

20. (9E + 6«)(9E-68). 27. (« - }r)(x + fr). 
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» a*;)(i-p)- "• ii*m-i)- "■ (M)(M)- 

81. (2a + & + a- b)(2a + h — a + b)= 3a(a + 26). 

88. (66 — 4c-hl3a-2c)(66-4c- 13a + 2c) 

= (6 6 + 13a-6c)(6 6~13a~2c). 

88. (a5» + x« + 2x + 2)(x» + a52-2x-2). 



EXERCISES. SECOND LIST. PAGE 110 

1. Since the side of the larger square is a, its area = a'. 
Since the side of the smaller square is b, its area = &<. 
Therefore, the area between the two, that is, the difference between 
Ae two = a^ — 62^ or (a +&)(« — b). 

8. The area between any two squares equals the product of the sum 
of the two sides multiplied by their difference. 

8. In this example we may regard the city block as the smaller square 

'^th its side 6, equal to one half mile, or 160 rd., and the area of the 

equare bounded by pavement as the larger square with a side a, equal to 

168 rd. ; that is a = 168, and b = 160. Then, according to Exs. 1 and 

2, the area of the pavement equals (a + 6)(a— 6) = (168 + 160)(168 - 

160) = 328 . 8 = 2624 sq. rods. Ans, 

4. The area of the large circle = irB^. 

The area of the small circle = wr^. 

Then the area between the two circles = tU^ — rr^ 

= ir(i?2-r2) 
= wlR-{-r)(R^ry 

6. This is the problem of finding the difference between two circles. 
We found in Ex. 4 that the difference between two circles 

Here, R = 6 inches, r = 2 inches, t = 3| = y. 

Sabstituting, the difference, or yellow area = ^(5 + 2)(6 — 2), 

= ^.7.3 
= 66 square inches. 

6. We know that the square of the hypotenuse of a right triangle = 
the sum of the squares of the two sides, that is, 

A* = a« + b'K 
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Transposing, 
Again, 



a2 = 7*2 _ ifi 

= (Ji-\- d){h — a). 

7. The ladder is the hypotenuse, /i, of the right triangle ; the dis- 
tance from the top of the ladder to the ground is one side, a ; and the 
distance from the foot of the ladder to the building is the other side, h ; 
that is, /i = 20 ; 6 = 12 ; and a is to be found. 
From Ex. 6 we know that a^ = (^ + b)(Ji — b). 
Substituting, a^ = (20 + 12) (20 - 12) 

A =32.8 

= 266. 
Therefore, 



a = V266 = 16 feet. Ans. 



8. 



(a) 
W 

(d) 

(/) 

(9) 
(h) 

(i) 
U) 



162 = 

142 = 

122 = 

132 = 
112 = 

172 = 

212 = 

222 = 

262 = 

312 = 

1122 = 



(15+6)(15 
(14 4-4)(14 
(12 4-2)(12 
(13 + 3)(13 

(11 + 1)(11 
(17-}-7)(17 
(21 -f 1)(21 
(22 + 2) (22 
(25-f 5)(26- 
(31 -f- 1)(31 - 
(112 + 12)(1 



-6)+ 52 = 
-4)+ 42 = 
-2)+ 22 = 
-3)+ 32 = 

-1)4-12 = 
-7) + 72 = 

-1)+12- 

-2)+ 22 = 
- 6) + 52 = 

-1)+12 = 

12-12) + 



20 . 10 + 26 = 
18 . 10 + 16 = 
14.10 + 4 = 
16 . 10 + 9 = 
12 . 10 + 1 = 
24 . 10 + 49 = 
22 . 20 + 1 = 
24.20 + 4 = 
30 . 20 + 26 = 
32-30 + 1 = 
122=12400 + 



226. 

196. 
144. 
169. 
121. 
289. 
441. 
484. 
626. 
961. 
144 =12644. 



EXERCISES. PAGE 113 



1. . x2-7x + 10 = 0. 




2. 


x'^-5x + 6 = 0. 


(x-2)(x-6) =0. 






(d;-3)(X-2) = 0. 


x-2 = 0. 






X - 3 = 0. 


x = 2. 


Ans. 




X = 3. Ans 


X - 6 = 0. 






X - 2 = 0. 


X = 5. 


Ans. 




X = 2. Ans. 


Check. 22-7.2 + 10 = 0. 




CJieck 


. 32-6.3 + 6 = 0. 


4 - 14 + 10 = 0. 






9 - 15 + 6 = a. 


= 0. 






= 0. 


62 _ 7. 5 4. 10 = 0. 






22-5.2 + 6 = 0. 


26 - 36 + 10 = 0. 






4 - 10 + 6 = 0. 


= 0. 






= 0. 
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'• x2 + 8x+15 = 0. 






4. x2 + 7 X - 30 = 0. 




(»+6)(x + 8)=0. 






(x+ 10)(x-3) =0. 




x + 6 = 0. 






X + 10 = 0. 




X = — 


6. 


An8. 


X = — : 


10. Ans, 


x + 3 = 0. 






X - 3 = 0. 




^. X = — 


3. 


Ans, 


x = 3. 


Ans. 








Check. 




'-•5;*-f-8(-6) + 16 = 0. 






(_10)2+7(-10)-30 = 0. 




26-40 + 16 = 0. 






100 - 70 - 30 = 0. 




= 0. 

^"^^^^-f 8(-3)-f 16 = 0. 






= 0. 








32 4. 7 . 3 «. 30 = 0. 




9-24 + 16 = 0. 






9 + 21 - 30 = 0. 




= 0. 






0=0. 




*• x« + 4x = 0. 






6. x2 — 5x = 0. 




x(x + 4) = 0. 






x(x — 6) = 0. 




x = 0. 


Ans. 


x = 0. 


Ans. 


X + 4 = 0. 






X— 6 = 0. 




x= - 


4. 


Ans. 


X = 5. 


Ans. 


^^^ecfc. 02 + 4 . = 0. 






Check. 02-5.0 = 0. 




= 0. 






= 0. 




C;-4)2 + 4(-4)=0. 






52 _ 5 . 5 = 0. 




16 - 16 = 0. 






25 - 25 = 0. 




= 0. 






= 0. 




'^. x2 + 5 X — 6 = 0. 






8. x2 - X - 6 = 0. 




(x + 6)(x- 1) =0. 






(x-3)(x + 2) = 0. 




X + 6 = 0. 






X - 3 = 0. 




X = — 


6. 


Ans, 


x = 3. 


Ans. 


X - 1 = 0. 






X + 2 = 0. 




r, *=1- 


Ans. 


X = — 


2. ^1715. 


^ '*erifc. 






Check. 32 - 3 - 6 = 0. 




C^6)2 + 6(-6)-6 = 0. 






9-3-6 = 0. 




36 - 30 - 6 = 0. 






= 0. 




= 0. 






(-2)2 -(-2)- 6 = 0. 




12 + 6 . 1 - 6 = 0. 






4 + 2-6 = 0. 




1+6-6 = 0. 






= 0. 




= 0. 
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9. n* — 2 n - 85 = 0. 

(n-7)(n + 5) =0. 

n — 7 = 0. 

n = 7. ^rw. 
n + 5 = 0. 
n= — 6. 
C^ec*. 72-2.7-36 = 0. 
49 _ 14 _ 35 = 0. 

= 0. 

(-6)«-2(-6)-36 = 0. 

26 + 10 - 36 = 0. 

= 0. 



10. m2 + 8 m + 16 = 0. 

(m + 6)(m + 3) =0. 

m + 6 = 0. 

wi = — 5. 
m + 3 = 0. 
Ans, m = — 3. 

Check, 

(-6)2+8(-6)-f 16 = 0. 
26 - 40 + 16 = 0. 
= 0. 
(_3)2 + 8(-3)+16 = 0. 
9 - 24 + 15 = 0. 
= 0. 



11. r« = 6 + r. 

r«- r— 6 = 0. 
(r~3)(r + 2)=0. 
r - 3 = 0. 

r = 3. Ana, 
+ 2 = 0. 

r = — 2. ^na. 



13. n«-32 = -4? 

n? + 4 n — 32 = 0. 
(n + 8)(n-4)=0. 
n + 8 = 0. 

n = — 8. 
n - 4 = 0. 
n = 4. ^ 



18. 



6 iB2 __ 4 X = 0. 
x(6 a; - 4) = 0. 

05 = 0. ^n«. 
6 X — 4 = 0. 
6x = 4. 
X = |. ^ns. 



14. 3 + 6x = 2x*. 

2x2- 6x-3 = 0. 
(2x+l)(x-3) =0. 
2 X + 1 = 0. 
2x= - 1. 
X = — J. 
X - 8 = 0. 
x= 3. -4. 



16. 0? - 26 = 0. 

(a-6)(a + 6) =0. 

a — 6 = 0. 

a=*6. 

a + 6 = 0. 



Am, 



a = — 6. Aim, 



16. r«-36 = 0. 

(r + 6)(r-6)=0. 

r + 6 = 0. 

r = - 6. 
r - 6 = 0. 

r = e. ^ 
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C«-6)(« + 6)=0. 
8-16 = 0. 

« = 6. Ans. 
8 + 5 = 0. 

« = — 6. -4na. 



18. «2 - X - 66 = 0. 

(x-8)(x + 7) =0. 
X — 8 = 0. 

X = 8. Ana, 
x + 7 =0.' 

X = — 7. -4na. 



19. 



2«-. 82 -28 = 0. 

O-7)(z + 4) = 0. 

z - 7 = 0. 

z = 7. -4TW. 
z + 4 = 0. 

z = — 4. Ans. 



20. x2-6x-40 = 0. 

(X- 10)(x + 4) =0. 

x-10 = 0. 

X = 10. An8, 
X + 4 = 0. 

X = — 4. -4n«. 



SI 



(J« + 9c + 20 = 0. 

(c + 6)(c + 4)=0. 

c + 6 = 0. 

c = — 6. Ana. 
c + 4 = 0. 

c = — 4. -4n«. 



x2 - 6 X — 14 = 0. 

(x-7)(x + 2) =0. 

X - 7 = 0. 

X = 7. 

X + 2 = 0. 

x= -2. 



Ana, 



Ana, 



2a. 4X«-8x + 4 = 0. 

(2x-2)(2x-2)=0. 

2 X - 2 = 0. 

2x = 2. 

x = 1. 

2x-2 = 0. 

2x = 2. 

x= 1. 



Ana, 



Ana, 



24. ftx2-12x + 4 = 0. 

(3x-2)(3x-2) =0. 

3 X - 2 = 0. 

3x = 2. 

X = f. Ans. 

3 X - 2 = 0. 

3x = 2. 

X = f . Ana, 



86. Jx«-x + l=0. 

(lx-l)(ix-l)=0. 

Jx-1=0. 

ix = l. 

X = 2. Ana, 

lx-l=0. 

2 = 2. .i.TM. 



ix-J = 0. 

x= J. 
* lx-f = 0. 

4x = ii. 
x = !. 



yi)tji. 



.^nii. 



64 


TEACHEE 


27. 


t r2 + J r = 0. 




ir(2r4-l)=0. 




ir = 0. 




r = 0. -4.TW. 




2 r + 1 = 0. 




2r=-l. 




r = — J. -4.n«. 



28. 



x2 - -5 X + i = 0. 




(a;-l)(x-i) = 0. 




X - 1 = 0. 




x = l. 


i4?ia 


X - i = 0. 




x = i. 


Ana 



1. 



2. 



3. 



EXERCISES. PAGE 114 

a) 2x2x2 = 2x1 

6) (2x2^)2 = 4x22/2. 

c) ?/ia2a3 4- n(a6)3 = ma^ + na^^^. 

d) 4{abcyab - 5(xyz)^x^y^ = 4a^b^c'^ — 6x82/«2». 

e) 4x(- X2/)2 _ 5^(- 2/2:)3 ^ o 2(xy)2 = 4x3^2 ^ 52^4^3 + 6x22/2^ 
/) (3 aby{xyy -l 4(2 cdy{yzy + 3 x2x(2mj)4 

= 9 a^'b^x^y^ + 10 c^(Py'^z^ + 3 x3w 
^) (a6)2(a6)3 + (c(Z)2(c(Z)3 + x2x(x • x)4 = a^^^ + c^d^ + x". 

/l) (x2^2)2_5(a6C(Z)3a262 -f 4(^2^2^232)2:= j;4y 4 _ 5 a566c3d3+ 4p4g4y 
i) (X2X32/2Z3)3 = xl^i/629. 

j) (- 3 hmiy - (- 2 g'^h^yy^h^ = - 27 /iSfcats _. 4 g^^e. 

a) 3(x + y) = 3x + Sy. 

b) m(a + 6) =7na + m6. 

c) mn(a — 6) = amn — 6mn. 

(d) m2n2(a2 + 62 + c2)= a2m2?i2 4- b^mH'^ + c2m2n2. 

e) a6(c4- d) — pq(r -{- s)= abc -\- abd — pqr ^ pqa. 

f) xy(x + y) + yz(z + y) = x^y + xy^ + yz^ + V^z, 

a) 5x^— 10x3</2 = .5x3</(x — 22/). 

6) 5 7U* - 10 7/i3 - 5 m2 = 5 7M2(m2 — 2 7M - 1). 

c) '3 f/5 - 12 r/3r2 4. ryH = 3 q(q* - 4 q^r^ 4- 2 H) . 

cZ) 3 x3i/^ - 3 x2y2 ^ 12 xy = 3 x?/(x22/2 _ xy 4- 4) . 

e) GO 7n2n3 r2 — 45 m3n2r3 + 90 m^n^r^ =15 m^n^r^ (4 n - 

/) 12 a262c3 - 16 a262c2 __ 2O ^3^3^} = 4 a2^2c2(;j c - 4 - 

g) aq — ar + qx — rx = {aq — ar) 4- (qx — rx) = a{q 

= ((/- 
^) gh— gx— rh + rx = (gJi — gx) — (rh - rx) = g(h 

= (/i- 
i) x2 — xz/ -5x+ J// =(x2 — X2/)— (5x— 5 2/) = x(x- 
=(x~ 



3mr4-6m2tt). 

- 6abe). 

- r) 4-«(g-»') 
rXa-\-x). 

— x)— r(^-x) 
x)(flr-r). 
-3/)-5(x-y) 
y)(«-6). 
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0) 05* + JQ/ — ax - ai/ = (x2 + xy) — (ox + ay) = x(x + 2/) - a(x-^y) 

= (aJ + 2/)Cx-a). 
(fc) 1 — m + n — mn=(l — m)-\-(n — mn) = (l — w)+ n(l — m) 

= (1 — w)(l + n). 
(0 ax — xy — a6 + 6y = a(x — 6) — 2/(x — 6) = (x — 6) (a — y). 
(m) m» + m2 - 3m — 3 =(m3 + 7m2) - (3 m + 3) 

= m2(m + l)-3(m + l) = (m + l)(m2-3). 
(n) 3 a26 - 9 a62 + gra - 3 g6 = (3 a26 - 9 a62) + (^^ra - 3 qb) 

= 3a6(a-36)+g'(a-36) = (a-36)(3a6 + (/). 
(o) 16 ax + 12 ay - 8 6x - 6 6y = (16 ox + 12 ay)- (8 6x + 6 6y) 

= 4a(4x + 32/)-2 6(4x + 32/) = (4x-f 3y)(4a-2 6). 
(p) mn+m— 3 n2— 3 n-4 n-4= (mn + m) - (3 ?i2 + 3 n) — (4 n -f- 4) 

= m(n + 1) — 3n(n4- l)-4(n+ 1) 
= (71 + l)(m — 3n-4). 
(q) px—qx - X - py -^ qy -{- y =(px - qx - x)~(py - qy - y) 

= x(p - r/ - 1) - y(p - g - 1) 
= (p-q-l)(x- y). 
(r) m2+mn-hmrH-n2+m -f n =(m2 + mn) + (mn + n2) + (m + w) 

= m{m + n) + ?i(?7i + n) + (m 4-n) 
= (m + n) (m 4- ?i + 1) . 

^. (a) (n-8)(n-12)=n2-20n + 96. 

(6) (p2«5)(p2_3) = p4«8p2 + i6. 

(c) (x3 - 7) (x3 + 6) = x6 - x3 - 42. 

(d) (a" - 5) (a'* + 4) = a2» - a" - 20. 

(e) (x* — a)(x'» — 6) = x2'» —(a + 6)x'» — ab. 

(/) (m-2a)(7w + 36)= 7712 -(2a — 3 6)?/i - 6a6. 

\g) (2x + l)(2x-3)=4x2-4x-3. 

\k) (2x-7)(2x + 6)=4x2-2x-42. 

(0 (32/-2)(3y + 3)=9y2 + 32/-6. 

U) (4x2+l)(4x2-3)=16x4--8x2-3. 

(ik) (a6 - 3)(a6 + 4) = a262 + a6 - 12. 

(0 (77l27l2 - a) (m27l2 - 2 a) = 771^714 - 3 07712)12 4. 2 a2. 

(771) (2 xy + 2/2) (y2 « a;y) = (2/2 + 2 jy) (2/2 - xy)=y^ -{■ xy^ -2 x?yK 
(n) (a6c + d) (abc + 1 ) = a262c2 + (d + l)a6c 4- d. 



5. (a) x* + 7 X + 12 = (x 4- 4) (x 4- 3). 
(6) x2-7x4-12=(x-4)(x-3). 

(c) 77124-87714- 12 =(771 -f 6) (771 4- 2). 

(d) fl^4-a- 12=(a4-4)(a-3). 

(e) 6V-66-14 = (6-7)(6 4-2). 
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(/) x2_2«-16=:(»-5)(x + 3). 

((/) a;2_x-30 = (x-6)(x+5). 

Ih) y^ -^ day + 6a'^ =(y ^ 6d)(y ^ a). 

(i) x2 — 3nx — 28n2=(x — 7n)(x + 4n). 

If) x2 + 186x+8062 = (x + 106)(x + 86). 

Ik) x2 + 16ax + 66 a2 =(x + 8a)(x + 7 a). 

(l) x2-llax-f 30a2=(x-6a)(x-5a). 

(m) - 52 + 9 6 + 62 = 52 + 9 6 « 52 =(6 + 13)(6 - 4). 

(n) 100 — 25x + x2 = x2 - 25x + 100 =(x - 20)(x — 6). 

6. (a) 

(&) 
(c) 
id) 
(e) 

(/) 

(0 

0') 
(fc) 

(0 



(2 a + x)2 = 4 a2 + 4 ox + x2. 
(a6 4- cd)2 = a262 + 2 abed + c2d2. 
(4x + 3y)2=: 16x2-h24xy4-9y2. 
(4x- 3y)2 = 16x2 - 24x2/ + 9y2. 

(Xy + x2l/)2 = x2|/2 4. 2 X»y2 ^- x4y2. 

(3x2/ - 2x2j/)2 = 9x2j/2 — 12x^2/2 + 4x^2. 
(x3 + 2/3)2 = x« + 2 xV + 2/*. 
(a6 - 66)2 = aio - 2 asft^ + 510. 

(x*» — y")2 = x2« — 2 x"2/** + 2/^. 

(1 + 3a26)2 = 1+ 6a26 + 9a^62. 

(3 a2 + 5 63)2 = 9 a4 4- 30 a263 + 25 66. 

(ma^ — n6")2 = m2a2'» — 2mna'"6'* + n262". 



7. (a) X — 4. 
(6) a -5. 

(c) 1 + 22/. 

(d) 1-3 6. 



(e) 2x — 1. 
(/) 3m -6. 
(flf) 2X2/ -4. 
(^) 2 mn — a. 



(i) a6c — de, 

(j) 3xj/-2«. 

(A;) 3a6c + 2. 

(0 mcfib^-'n: 



8. (a) (x-l)(x + l) = x2-l. 

(6) (X2-1)(X2 + 1) = X<-1. 

(c) (x2 + y^) (x2 - 2/2) = x< - 2/*. 

(d) (2x + 32/)(2x-32/)=4x2-92/2. 

(e) (2a6 + 3)(2a6-3)=4a262-9. 

(/) (a^ + 2^) («y - 2^) = «V - zK 

Ig) (3m2n-g)(3m2n + g)=9m4n2 — g2, 

W (3x3 -42/2)(3x3 + 42/2)= 9x6- 162/4. 

(i) (-6x-2/)(-6x + 2/)= 26x2-2/2. 

0') (-3a36 + c2d2)(-3a36-c2d2) = 9aP62-c4d4. 

(A;) (X*»~l + ^+1) (X*»-*l — ^+1) = X2»"2 _ ^2»+2. 

(0 [(a + &)^ + 3] [ (a + 6)2 - 3] = (a + 6)* - 9. 

(m) (2x-l-2/)(2»-l+y)=(2x- 1)2-2/2 = 4aJ«-4« + l-yi. 



TEACHERS* MANUAL 



67 



9. (o) a«-16=(a + 4)(a-4). 

(6) 26a2-3662=(5a + 66)(6a-66). 

(c) 400x«-81y2=(20x + 92^)(20x-9y). 

(d) x«y« - 266 = {xy + 16) (a^ - 16). 
(c) a5*» — y2« = (x" + iT) (x" - ir) . 

(/) «»-(y + 2)2 = («-y-2)(a; + y + 2). 

ig) 9m2-(p + Qr)2=(3^+p + gr)(3wi-i)-g). 
(^) x» -(2x - 3y)2 =(x + 2x - 3y)(x - 2x + 3y) 

= (3x-3y)(-x+3y). 
(£) 81 x2 - (3 m — 2 n)2 = (9 X + 3 m - 2 n) (9 X - 3 m + 2 n). 
0") (2 a + 3 6) 2 - (a + 6) 2 = (2 a + 3 6 - a - 6) (2 a + 3 6 + a + 6) 

= (a + 26)(3a + 46). 

(fc) (r - 2 5)2 _ (r - 3)2 = (r - 2 « + »*- 3) (r - 2 « - r + 3) 

= (2r-2«-.3)(-2« + 3). 
(0 (a + 6 + c)2-.(a-6~c)2 
= (a + 6 + c+a-6~c)(a + 6 + c— a + 6 + c)=2a(2 6 + 2c). 



(a) x2 -6x + 4 = 0. 

(x-4)(x-l)=0. 

X - 4 = 0. 

X = 4. Ans. 
X - 1 = 0. 

X = 1. An8. 

(6) r2 + 6r + 8 = 0. 

(r + 4)(r4-2)=0. 

r + 4 = 0. 

r = — 4. ^?M. 
r + 2 = 0. 

r=^—2. Ans. 

(c) x»-3x = 40. 

x2- 3x-40 = 0. 
(x-8)(x + 6) = 0. 
X - 8 = 0. 

X = 8. Anc. 
X + 6 = 0. 

X = — 6. ilna. 



(d) y2«.i6y = 64. 
2/2- 16y-64 = 0. 
(y-18)(y + 3)=0. 
y - 18 = 0. 
y = 18. 
y + 3 = 0. 
2^ = -3. 



-4n«. 



Ans, 



(e) m2 — 20m = 96. 
m2 — 20m — 96 = 0. 
(m-24)(m + 4) = 0. 
m - 24 = 0. 

m = 24. ^na. 
m + 4 = 0. 

m = — 4. ^na. 

(/) «2_|.63 = 16t. 

<2-16t + 63 = 0. 

« - 9 = 0. 

t=:9. ^na. 
t - 7 = 0. 

t=s7. ' 
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(gf) »2_60=llf. 

t2 - 11 13 - 60 = 0. 
(D-16)(D + 4)=0. 
D - 16 = 0. 

13 = 15. Ans. 
D + 4 = 0. 

u = — 4. Ana. 
{h) n2+ 11 71+30 = 0. 
(n + 6)(nH-5) = 0. 
n + 6 = 0. 

n = - 6. An8, 
n + 6 = 0. 

n = — 6. ^rw. 

(i) -38 = 88-«2. 

52 - 3 8 - 88 = 0. 
(5- ll)(8 + 8)=0. 
5 - 11 = 0. 

s — 11. -4n5. 
5 + 8 = 0. 

5 = — 8. ^715. 

( j) 160 = x2 - 6 X. 

x2-6x- 160 = 0. 

(X + 10) (X - 16) = 0. 

X + 10 = 0. 

X = — 10. Avs. 
X - 16 = 0. 

X = 16. Ana. 



(Jc) -4p=p2_i92. 

2)2 + 4p - 192 = 0. 

(p-12)(p + l«)=0. 

p - 12 = 0. 

p = 12. Ans. 
p + 16 = 0. 

p = — 16. ^TU.,^ 

(0 60O = 2/2-10y_ 

2,2 _ lOy- 600 = 0. 

(2/ - 30) (y + 20) = 0. 

2/ - 30 = 0. 

3/ = 30. An^ ^ 
2/ + 20 = 0. 

2/=-20. ^^^^ 
(m)i;2+i5gr_34 = 0. 
(fl' + 17)(flr-2)=0. 
(7 + 17 = 0. 

5^ = — 17. ^»rz^ 
flf - 2 = 0. 

g = 2. Arts. 

(n) (x-l)2-3(x-l) + 2= 0. 
(x_l-.l)(x-l-2)=0. 
X - 1 - 1 = 0. 

X = 2. Ans. 
X - 1 - 2 = 0. 

X = 3. Ans» 



i. 



EXERCISES. PAGE 117 

Let X = the number of feet in the width. 
Then, x + 2 = the number of feet in the length. 

x(x + 2) = 8. 



x2 + 2 X - 8 = 0. 

(x + 4)(x-2) =0. 

X - 2 = 0. 

x = 2. 

X + 2 = 4. 

The answer x = — 4 coming from placing the factor (x + 4) = has 
DO meaning in this problem. 



Ana, 



TEACHERS* MANUAL 69 

8. Since the perimeter is 10 ft., the sum of the length and breadth = 
fift. 

Let « = the number of feet in the length. 

Then, 6 — « = the number of feet in the width. 

«(5 - a) = 6. 

6 X — x2 = 6. 

a^-6xH-6 = 0. 

(x-3)(«-2) =0. 

x-3 = 0. 

« = 3. 

6 - X = 2. 



Ans. 



^e do not use the factor x — 2. It gives x = 2, and 5 — x = 3, which 
^*^aii8 that the width is greater than the length. 

^ - Let X = the number of feet in the side of each square. 

Then .2 x + 9 = the number of feet in the length of the rectangle, 
and X + 6 = the number of feet in the width of the rectangle. 
(2 ;fc + 9)(x + 6)-2x2 = 201. 
^ *^ + 21 X + 64- 2x2 = 20L 

21 X = 147. 
X = 7 = number of feet in the side of the square. 
iTierefore, the length of the rectangle = 2 x + 9 = 23 ft., and the width 
^^ the rectangle = x + 6 = 13 ft. 

^. The area of the large circle = TrR^. 

The area of the small circle = irr^. 

Then the area of the crescent = ir R^ — irr^ = v^R"^ — r^) 

= ir(i^-f-r)(i?-r). 
5. The area of the large circle = ir R'^. 

The areas of the small circles = 4 irr^. 

The shaded area = t R^ ^ iwr'^ = Tr(R^ ^ 4 r^-) 

= ir(R -^2r){R -2r). 

(J)\2 7>2 

■ j = T^ . 

The volume of a cylinder with diameter d — irl—. 

4 
7a /72 

The volume of the tube = iri irl- • 



70 TEACHERS' MANUAL 

7. To find the volume of a circular tube, multiply ir times the 
by half the simi of the two diameters, and the resulting product 
their difference. 

This rule is a convenient one. It enables us to reach the re 
means of simple and easy calculations. 

8. We know that the square on the hypotenuse of a right t 
equals the siun of the squares on the two sides. If x = one side, x 
the hypotenuse, and 12 = the other side. 

(X + 2)2 = x2 + 144. 
;»*'+ 4x + 4 =^+ 144. 
4x=140. 
X = 35. Ans. 

EXERCISES. PAGE 120 



1. 


-2. 4. -6. 7. 3 6. 10. x2. 


18. ab. 


2. 


-3. 5. -5. 8.-2 6. 11. a2. 


14. (33 


8. 


6. 6. -7. 9. 7 c. 12. (2flr)2. 

EXERCISES. PAGE 121 


15. (ij 


1. 


-7a62. 4. _9m?i2. 7. 


y2. 


2. 


8x2yz2. 5. Ja262c2. 8. 


f^. 


8. 


-4x2|/22. 6. -JX»2/22;2. 9. 


V- 9h^' 


10. 


2(2 a) (3 6)2 = 36 a62. 13. f(x + y)(x 


-y)2. 


11. 


-ia6(a + 6). 14. M = i- 




12. 


-2a(x + 2/)2. 16. -3x»2/«. 





EXERCISES. PAGE 122 

1. 3a2 + 4a6-26. 6. a(6 - c)2 - 6(6 - c)H 

2. -2x-4y4-82. 6. -3x2 + 7x-l. 
8. m^ + n^. 7. 1 + m -f m2 + m'. 

4. l-a6 + a2c + a'd-a^e. 8. 1 + 2x + 3x2 + 4x» + 

9. — J t^m + f r2«82n ^ ^n. 

EXERCISES. PAGE 124 

1. 3x2-2x-l|xj-j_ Check, (x - l)(3x + l) = 3a}«-2i 
3x2 — 3a 3 X + 1 . Ans. 
X- 1 
»-l 



I 



1 3x» 

3x> 
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3x2 — x+l. j^ng^ 






Check. (x-l)(3x2-x+l)=3x3-4x2+2x-l. 



X 
X 



1 
1 



•• 16a!«4- x- 
15jc8-6x 



6x 
6x 



2 |3x-l 
6x + 2. 
2 
2 



Check. 
Ana. 



(3x- l)(6x + 2)=16x2 + x^2. 



<• ^y»4-2y«-l [2y-l 
4y»-2y« 2y2 + 22/ + l. ^n«. 

4y2 C^ec*. (2y-l)(2y2-j.2y + l)=4y3 4.2y2« i. 

4yg-2y 

22/-1 
2y-1 

*• <^»-3a»-|-2o~6 |a« + 2 

.^ +2a a - 3. ^rw. 

~3a« -6 C^ccfc. (a-3)(a2 + 2) = a3-3a2 + 2a-6. 

-3a» -6 



6. 



m» + m* — m« — 1 [wi*— J 

m< C^ecA:. (m' + in2 + l)(m2 — 1) = m^ + m^ — m^ — 1 



m2-l 

^* X» + x«— x + 2 |x« — X4- 1 
X* — x» + X X + 2. Ana. 

2x2 — 2x + 2 C^ecA;. (x + 2)(x2 
2x2~2x + 2 

^. 6y»~5y2+7y-2 |2y«-y + 2 
6y» — 8y2 + 6y 3y— 1. ^rw. 

— 2y«+ y-2 C^ccfc. 
-2y«+ y-2 (8y-l)(2y2-y + 2)=6y«-6y« + 7y-2. 



— xH-l) = x» + x2 — x+2. 
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9. a4 + 4 a2 _|. iq | gz + 2 g + 4 

g^ + 2 a3 H- 4 g^ gz - 2 g + 4. Am. 

-2g3 C/iecfc. (g2 — 2g + 4)(g2 

— 2 g3 — 4 g2 -. 8 q = aM 

4 g2 + 8 g + 16 
4g2 + 8a + 16 

10. «5 - 61 as - 60 |x2-2a;-3 

a;5-~2x^— 3a;3 x3 + 2 x2 + 7 x + 20. Ans. 

2x4 + 3x3 Check. (x3 + 2x2 + 7 x + 2 

2x4-4x3- 6x2 (x2- 2x-3)=x6- 

7x3^- 6x2- 61 X 
7x3- 14x2- 21 X 

20x2-40x-60 
20x2 -40x- 60 

11. x4 - 1 |x-f 1 

x4 + x3 x3 — x2 + x— 1. Ans. 

— x3 Check. (x3-x2 4-x— l)(x+ 1 

- X3 — X2 
X2 
x2 4- X 



-X- 1 

-x-1 



12. x5 + 1 j x+ 1 

x^ + x4 x4 — x3 4- x2 — X + 1 . Ans. 

— x4 C/iecA;. (X + 1) (x4 — x3 -f- x2 - X + 1 

i»4 i»3 



— X4 — X3 



X3 

X3 4-X2 

-X2 

— X2 — X 



x+ 1 
x + 1 

18. X3 + 1 1x2- x+1 

x3 — x2 -f X X +' 1. Ans. 

x2 - X -f 1 Check, (x + l)(x2 — x + 1 

x2— -X 4- 1 
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* - - — — • - ■ ■ - - 

y* — ar^-f X- — g X + 1. Ans. 

x3 _ x2 + X - 1 Check, (x + l)(x3 - x2 + x - 1)= x^ - 1. 

X3 ~ X2 H- X — 1 

^*- (g) 2x2 + 3x + l I x + 2 

2x2 + 4x 2x— 1. -4.TW. 

— x+1 C/iecA;. (x + 2)(2x - 1)+ 3= 2x2 + 3x + 1. 
-x-2 

3 Remainder. 

(6) 6x3-6x2 + 7x + l |3x- 1 

6x3 — 2x2 2x2 -x + 2. Ans. 

-3x2+7x C/iecfc. (3x- l)(2x2 — a; + 2)+ 3 = 

-3x2-h X 6x3-6x2 + 7x + 1. 

6x + l 
6x-2 

3 Remainder. 

(c) x< - 3x» + x2 + 2 X - 1 | x2 — X— 2 

x^~ x3--2x2 X2-2X + 1. ^rw. 

— 2x3h-3x2h-2x 

— 2x3 + 2x2 + 4x 



x2- 2x- 1 
x2 ~ X -- 2 

— X + 1 Remainder. 
Oheck. (x2--x-2)(x2-2x+ l)-x 4- 1 =x4-3x3 + x2-h2x — 1. 

IB. 2x2+ xy - y2 I x -h y 

2x2 + 2xy 2 X — y. Ans. 

— xy — 2/2 CViec/c. (2x - 2/)(x + ?/)= 2 x2 4. ^y — j/2. 

— xy -- y2 

17. a3-2a26 + 2a62- 63 i a- 6 



«3 — a2b a2 - a/> + 62. ^^3. 

- a26 + 2 tt62 C/iecA:. (a - 6) («2 - a^ + 62) 

- 026 + a62 = a3 - 2 a26 + 2 a62 - 63. 

a62 - 63 
a6« - 63 
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18. mhi — m* + 2 mn^ — 2 n* I m* + 2 n^ 



m^n + 2mn8 mn— 1. Ana. 

— m2 — 2 n2 CAecAc. (mn — 1) (m^ + 

— m2 — 2 n2 = m'n — m* + 2 m 



19. x^ — y^ I g — y 



a;3y CAecfc. (x - y) (x^ + x^y +a^* + y') 

x3y — x^g 

x2y2 _ acys 



xy^ — y^ 



90. X* + y* I x-hy 



x^4-g^ x3 — x^y + xy2 — y'- -4n«. 

— x3y Check, (x + y) (x^ — x^y + xy* — 

— x^ — X V = 

x2y2 

xV -h xy3 

— xy5 + y^ 
"Xy^ — y* 

2 y* Remainder. 

91. x« 4- y* + 2* - 3 xyz |x -f y 4- 2 

x3 + x^ + x^z x^ ^ xy -\- y^ -- xz ^ yz -{■ z^. Ana. 

— x2y — x^z — 3 xyz 

— x^ — xy^ — xyz 

xy2 — 2 xyz + y^ 

xy2 + y» 4- yZg 

— x22 — 2 xyz — y2« 

— x^z — xyz —xz^ 

— xyz — y^z 4- xz* 

— xyz — y^z — yz^ 



Check. 



4- XZ2 4- y«2 4- 2* 

4- xz^ 4- yz^ 4- 2^ 
(x + y + 2)(x2 — xy 4- 2/^ — xz — yz 4- 2^) = x» 4- y* + z 



' I 
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• BXBRCISBS. FIRST LIST. PAGE 127 



-' q»-f a»6 a« — a6 4- 6*. Ana. 

a6« 4- &« 
a62 4-6» 



I aH6» |o-6 



0*6 — aft* 



a6« + 6» 

2 6'. Remainder. 

•• (a) a* - 64 la + ft 



a* 4- a'6 a» — a^^ + ah^ — 6'. 


-4iw. 


-a«6 




- a*b - a«62 




a«62 




a262 + a6« 




- a6» - b* 




- a63 - b* 




C^) a^-ft* |a-6 




a* — a»6 a' 4- a26 + ab^ 4 &*. 


Ana. 


o»6 




a«6 - a«62 




a«6« 




0*6* - a6» 




a6»-64 




a6« - 6* 




^- (a) a«+6« |o-6 


(b) a2 + 62 la 4- 6 


a*^ ah a-\-b. 


a2 4- a6 a — 6. 


a6 4-6* 


- aft 4- 6* 


a6-6« 


-o6-6« 



2 &'. Remainder. 2 &>. iZemainder. 
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6. (a) a* -f 6* |o~6 



a< — a^b a» 4- a^b + oft* + 6». 
a86 - a262 





a262 




a262 - a6» 




a68 + &* 




a63 - 6* 




2 b*. . 


(6) o* + 6* 


\a + b 



a* 4- a^b a^ — a26 + ab^ — 6«. 
- a^b — a262 



a262 

a262 -j, gfeS 

- a63 H- 6* 

- a63 - 6^ 

2 6*. JRematnder. 

EXERCISES. SECOND LIST, PAGE 127 

1. o8-.863=(a-26)(a2 + 2a6 + 462). 

2. a3 4-8 68=(a + 2 6)(a2 -2a6 4-4 62). 

8. x3-l=(x-l)(x2 + x + l). 

4. x3_^i =:(x + l)(g;2_x + l). 

6. 8x3 + 125=(2x + 5)(4x2-10xH-26). 

6. 1 + m3=(l 4- wi)(l — m + m2). 

7. a363 _ c3d3 = (ab — cd) {am + abed + c2t|2). 

8. (x-3/)3+(x + 2/)3 

= [(«-2/) + (« + 2/)][(x-y)2-(x-y)(aj + y)4-(« + y)«] 
= [x - 3/ 4- X 4- y][x2 - 2 xy 4- y^.- x2 4- y2 + x* 4- 2 ajy 4- ^] 
= 2x[x2 4-3^2]. 

9. 8(m 4- n)3 4- 125 ns 

= [2(m 4- n) 4- 6 n][4(m 4- n)2 — 10 n(w 4- n) 4- 26 n*] 

= [2m4-2n4-6 n][4 m2 4- 8 mn 4- 4 n2 - 10 mn — 10 n« + 26 n^] 

= [2 m 4- 7 n][4 m2 — 2mn 4- 19 ^2], 

10. 1 -(a - 6)3 = [1 - (a - 6) ][1 4. (a - 6) 4- (a - &)«] 

= [1 - a + 6][1 4- a - 6 + a2 - 2 06 4- 6']. 
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11. (X- y)3- 8 =[(«- y)- 2][(x - y)2 + 2(x - 2/)4- 4] 

= [x - y - 2][x2 -2xy + y2 + 2x-22/ + 4]. 

IS. x»y«2» - 216 = (xy2z« - 6) (x2y42;« + 6 xy'^z'^ + 86) . 

EXERCISES, PAGE 129 

1. x2 - ox + ex — oc =(x2 — ox) + (cx - aici) 

= x(x — o) + c(x — a) 

= (X — o)(x + c). Jlrw. in, § 78. 

2. y» + y* + y + 1 =(y3 + y2) + (y + 1) 

= 2/Xy + l) + (y + l) 

= (3/ + l)(y2 + 1). Ana. in, § 78. 

8. z%^zl^z^\ =(Z3« 22)_(2; - 1) 

= «2(2_1)_(2_1) 

=(«-i)(22-i) m, §78. 

=(2-i)(2-i)(« + i). ^w«. vn, §78. 

4. 2x3-8x2y + 8x2/2 = 2x(x2— 4xy + 4y2) HI, § 78. 

= 2x(x — 2y)(x-2y). Am, VI, § 78. 
6. x2-llx + 30=(x-6)(x-5). Am. IV, § 78. 

6. x2 + 3 ax — 3 a — X = (x2 + 3 ax) - (X 4- 3 a) 

= x(x + 8 a) — (x + 3 a) 

= (x + 3a)(x- 1). Am. Ill, § 78. 

7. a* + 3 a262 - 4 6* = (a2 - 62) (a2 + 4 52) IV, § 78. 

= (a-6)(a-h6)(a2+4 62). ^n«. VH, § 78. 

8. 8x-8x3y4 = 8x(l-x2y4) m, § 78. 

= 8x(l + X2/2)(i _ xy2). ^n«. vn, § 78. 

9 x2 + J^ — 2xy = x2 — 2xyH-y2 

= (x-y)(x-y). Am. VI, § 78. 

10. a« + 2a» + 4a + 8=(a« + 2a2) + (4a4-8) 

= a2(a + 2) -h 4(a + 2) 

= (a+2)(o2 + 4). Am. m, § 78. 

11. X* - 18x« + 36 = (x2 - 9)(x2 - 4) IV, § 78. 

= (x-3)(x + 3)(x-2)(x + 2). Am. VH, § 78. 

18. X< + y<— 2x2l/« = X*— 2x2y2 +y4 

= (x2-2/2)(a;2_y2) VI, § 78. 
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TEACHERS' MANUAL 79 

- 3x + 4x4 - 4x2 = x(3x2 - 3 + 4x3 - 4x) m, § 78. 

= x[(3x2-.3) + (4x«-4x)] 

= x[3(x2-l)+4x(x2-l)] 

= x(x2 - 1) (3 + 4x) IV, § 78. 

= x(x + l)(x-l)(8 + 4x). Arw. Vn,§78. 

4&4 + a2 + 262=(a4-464) + (a2H-262) 

= (a2 - 2 62)(a2 + 2 62) 4.(02 4. 2 62) 

= (a2 + 2 62)(a2-2 62 4-l). Jlrw. UI, § 78. 

, a262c2 - 9 x2y222 4. 12 ahcxyz 

- (4 a262c2 - 12 abcQEyz 4- 9x2y222) 
-(2a6c — 3xy2)2 

4. 2 a6c - 3 xyz) ( 1 - 2 aht 4- 3 xy2) . -Arw. VII, § 78. 

I4-X— 3/ = X2/ + aJ — 2/— 1 

= (xy4-x)-(2/ + l) 
= x(2/ + l)-(2/+l) 
= (y+l)(x-l). Ans. HI, § 78. 

(6-2 6x2)ay-2 62x22/2 

= a2 4. 062/ - 2 a6x2j/ - 2 62x2y2. 

= a(a 4- 6y)- 2 6x2^/(0 + 6y) 

= (a + by){a - 2 6x22/). ^na. m, § 78. 

t262 - x22^ 4- 2 abxy = 1 - (a262 - 2 abxy 4- x22/2) 

= l-(a6-X2/)2 
= (l4.a6-X2/)(l-a64-xy).-4n«. VU, §78. 

6)2(x-.2/)-(a+6)(x2-y2) 

= (tt4- 6)(x- y)(tt4-6-x--3/). Ans. m, § 78. 

y2)2«(x2-X2/)2=(x2-2/2+X2-Xy)(x2-l/2_x24-X2/). VII, §78. 

= [(x2 - 2/2) 4- x(x - 2/)][(x2 - 2/2)- x(x - 3/)] 

= [(x-2/)(x+2/4-x)][(x-2/) (354-2/ -X)] lU, § 78. 

= (« - y) (2 X 4- 2/) (X - 2/)2/- ^T^' 

' + n' — mn — mn2 = (m^ — ?nn2) — {ran — n^) 

= 7/i(?/i2 — n2) — n(m — n) 
= (m — n)[m(m 4-n)— n] m, §78. 

= (/n — n)(m2 4- mn — n). Ans, 

x3 4- !/• + x2 - 2/2 = (X 4- 2/)(aj2 « X2/ + 3/2) + (x - y)(« 4- y). 

= (x+2/)(J52-aJ2/4-2/*+a;-y). -^w«- III,§78. 
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*86. (X + 1)5 - X6 = (x + 1)3- (aj2)3 

= (a; + 1 - «*)[(« + 1)2 + x2(x + 1)+ X*] 
= (1 4- X - x2)(x2 + 2 X + 1 + x3 + X2 + X*) 
= (1 + X — x2) (1 + 2 X + 2 X2 + X» + X*). A 

* 86. 6 x^y — 6 xy* = 5 xy (x6 — 2/3) 

= 6x2/[(x2)»-y3] 

= 6xy(x2— y)(x*-f-x2y+y2). ^tw. I 

*87. x» - 27 - 7(x - 3) = (x' - S')- 7(x - 3) 

= (x — 3)(x2+3x + 9)-7(x-3) 
= (x-3)(x2 4-3x+9-7) 
= (x-3)(x2H-3x + 2) 
= (x — 3)(x + 2) (x + 1). Am, 

88. (1 -2x)2-x4= (l-2x + x2)(l-2x-x2) l 

= (l-x)(l-x)(l-2x-.x2). Am, 

89. x^y - 10 x2y222 ^ 25 xy32:4 

= XI/(X2 — 10 X2/22 _|_ 26 y22;4) 

= xj/(x — 6 2/z2) (x — 5 3/22). J[7^, 

40. x^- 18x2 + 81 = (X2 - 9)(x2 - 9). 

= (x-3)(x-h3)(x-3)(x + 3) ^ 
= (X - 3)2(x + 3)2. Am, 

*41. l+(x + l)3 = [l+(x+l)][l-(x+l) + (x + l)2] I 

= [1 + X 4- 1][1 -x-l+x2 + 2x+l] 
= [x + 2][x2 + X 4- 1]. Am, 

*48. x8 + 16x2 ^ 76x4-126 = x' 4- 125 4- 16x2 ^. 76x 

= (x3 4- 126) 4- (15 x2 4- 75 x) 

= (x 4- 6) (x2 - 5 X 4- 26) 4- 16x(x 

= (X 4- 5)(x2 - 6x 4- 26 4- 16x) 

= (x4-5)(x2 4- 10x4-25) 

= (x4-5)(x + 5)(x4-6) 

= (x 4- 5)3. AinA, 

*48. 3a6(a4-6)4-a'4-&3 = 3a6(a + 6)4-(a 4- 6)(a^ - a6 4- 

= (a 4- 0(3 ab 4- a2 - a6 4- ^2). 
= (a + 6)(a2 4-2a6 4- h'^) 
= (a+6)(a4-6)(a-f6) 
= (a 4- ft) 3. ^ws. 
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= (1 - «2) _ (a6 - abx^) - (bx - bx^) 

= (1 _ x2)- 06(1 - X2)_ fta;(l - X2) 

= (l-x2)(l-.a6~6«) 

= (l-x)(l +x)(l- a6 — 6x). Jlrw. 

46. 4 a; 4. 4 an + a;2 — 4 a2 - n2 + 4 

= (x2 + 4 a; + 4) -(4 a2 — 4 an 4- n^) 
= («+2)2-(2a-n)2 

= (x + 2 — 2 a + n)(x H- 2 + 2 a — n). ^na. 



EXERCISES. PAGE 188 



1- *- 6. a62 

*• ^- 6. xy22j2. 

4. a»^. 8. mn. 



9. xy22. 

10. mn. 

11. p2g2|.. 

12. h. 



18. 42/. 

14. X2/. 

15. a — 6. 

16. a + 6. 



17. a -hi. 

18. a + 3. 
* 19. a - b. 
*aO. a +6. 



1. 



5. 



EXERCISES. PAGE 134 

x2 — 3/2= (x + 2/)(x — 2/). 
x2-2x2/ + y2=(x- 2/)(x— 2/). 
H. C. F. = X - 2/. 

a2 4.4a + 3 = (a + 3)(a + 1). 
02 4- 8 a + 15 = (a 4- 3) (a + 5). 
H. C. F. = a + 3. 

a2 + 4a + 4=(a + 2)(a + 2). 
0? — 6a— 16= (a 4-2) (a— 8). 
H. C. F. = a 4- 2. 

x2-9= (x-3)(x4-8). 
x2--x-6=(x- 3)(x 4- 2). 
H. C. F. = X - 3. 

r2 - 2 r = r(r — 2) . 
r2_r-2= (r-2)(r4-l). 
|4-8r4-2= (r-2)(r-l). 
H. C. F. = r - 2. 
l/< 4- 8 2/» 4-22/2 = 2/2(2, 4.2)(3/4-l). 

y3 4. y2 = yi^y ^ 1). 

y* 4- 72/« 4- 6y2 = y2(y 4- 1)(2/ + 6). 
H. C. F. = 2/«(y + 1). 
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7. a?-l = (a-l)(a + l). 
a* — 2a+ 1 = (a— l)(a- 1). 

0? - 13 a H- 12 = (a - 1) (a - 12) . 
H. C. F. = a ~ 1. 

8. 1— 5j; = 1— 6 a;. 

1 - 10x4- 26x2 =(l-6ic)(l -6x). 
I -26x2= (l-.6x)(l + 6x). 
H. C. F. = l-6x. 

9. 8 62_ 336 = 3 6(6 -11). 
62_76_44=(5_ ii)(5 + 4). 

H.C.F. = 6-11. 

10. 32/8-y = y(32/2-l). 
32/3-63/2 + 3y = 3y(y_i)(2,-i). 

6y« + 12 y2_ 15^ = 3^(2^2 + 4 y — 6). 
H. C. F. = y. 

11. tt — 6 = « — 6. 

(a- 6)2= (a-6)(a-6). 

(a -6)3= (a-6)(a-6)(a-6). 

H. C. F. = f/ - 6. 

12. a^-^2a- ir)=(a-3)(a + 6). 

a2_4a + 3=(a-3)(a-l). 
H. C. F. = a - 3. 

18. 2a2 + 4a = 2a(a + 2). 

4 a* -h 12 fl2 4. 8 a = 4 a(a + 2)(a 4- 1) . 
H.C.F. =2a(a4-2). 

14. x< - X22/2 = x\x - 3/) (X + 2/). 

x2y + X2/2 = xj/(x 4- y). 
H.C.F. =x(x + y). 

18. a^ - a3 - 2a2 = a2(a - 2)(a + 1). 

a4 _ 2 a3 - 3 a2 = a2(a - 3) (a + 1). 
a4 _ 3 aS - 4 a2 = a2(a - 4) (a + 1 ) . 
II. C. F. = tt2(a 4- 1). 

16. rt4_2a2 4-l =(a- l)(a- l)(a + 1 

a2_2a4- 1 =i(i - \)((t - 1). 
H.C.F. =(^(- l)f^f- 1). 
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a26-63 = 6(a-6)(a + 6). 
a6 + 62 = 6(a + b) 
a'^b^ - 64 = 52(a - 6) (a + 6). 
H. C. F. =6(a + 6). 

r2-26=(r-.5)(r + 5) 
r2 _ 7 r + 10 = (r - 6)(r - 2). 

r2 - r - 20 = (r - 6)(r 4- 4). 
H. C. F. = r - 5. 

a;2 -(y + 1)2 = (x -h y -h l)(x -y - 1). 
y2 - (X + 1)2 = (3/ + X 4- l)(y - X - 1). 
l-(« + y)2 = (l +x+2/)(l-x-3/). 
H.C. F. =x + i/+ 1. 

x2 - 2/2 =(x + y)(x - y). 

X» + X2y + Xy2 4- y3 = (x3 + xj/2) + (xy2 _|. y3 ) . 

= x2(x -h y) + y2(x 4- y) = (x 4- y) (x2 4- y^). 

H. C. F. = X -i- y. 

66 4-20 = 6(6+4). 
6 a6 4- 20 a - 2 6 - 8 = (5 a6 4- 20 tt) - (2 6 4- 8) 

= 5a(6 + 4)- 2(6 + 4) = (6 + 4)(6a-. 2). 
H. C. F. = 6 + 4. 

y2 - 11 y 4- 30 =(y - 6)(y - 6). 

y« - 6 2 4- 2/2 - 5 </ = 2 (y - 6) 4- y (y - 6) = (y - 5) (z 4- y) . 
H.C. F. = i/-6. 

3 r8 4- 9 H - 3 r3 = 8 r3(r2 + 3 r - 1). 
5r2«2 4. I6r«2_ 5«2 = r).s2(r2 + 3r— 1). 
7 ar2 4- 21 rtr - 7 tf = 7 a(r2 4. 3 r - 1). 
H.C. F. = r2-|-3r- 1. 

363-36 = 36(6 + l)(6-l). 
8 63 _ 6 62 + 3 6 = 3 6(6 - 1)(6 - 1). 
6 6» 4- 12 62 - 18 6 = 6 6(6 - 1 ) (6 + 3). 
H. C.F. =3 6(6-1). 

(l-x)2=(x- l)(x-.l). 
x2- 1 =(x- l)(x+ 1). 
X2-2X4- 1 =(x- IVx-l). 
H. C. F. =x- 1. 
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*26. 



*27. 



*28. 



*29. 



*80. 



a8 _ 68 =:(a - 6)(a2 + a6 + &*). 
a2-62 = (a-6)(a + 6). 
a — 6 = — 6. 
H. C. F. = a — 6. 

flS _|. 53 =:(a + 6)(a2 - a6 + 62). 
(a+ 6)2=(a + 6)(a + 6). 
H. C. F. = a + 6. 

x^ + 1 = (X 4- l)(a;2 _ x + 1). 

x2 — X + 1 = x^ — « + 1. 
H. C. F. = x2 - X + 1. 

(m + n)2 = (m + n)(m + n). 
m' H- n3 = (m 4- n)(m2 — mn + n2). 
m2 — n2 = (m + n)(^m — n). 
H. C. F. =:m.4-n. 

X8-1=(X-.1)(X2 + X+ 1). 

x2-10x + 9=(x- l)(x - 9). 

X2 — X = X(X — 1). 

H. C.F. =x-l. 



EXERCISES. FIRST LIST. PAGE 188 



1. X22/3. 

2. 12a62. 

3. 18a2c3. 

4. Sxh/. 



6. 10 0*2/3. 

6. xyzio. 

7. a262c3. 

8. 12a262. 



9. a2(6 4-c). 18. 24^yz. 

10. (a + &)2. 14. 20a62c». 

11. xV2. 16. 36a2x2y2. 

12. a6cd. 



4. 42x2i/«. 



EXERCISES, SECOND LIST. PAGE 188 
1. a262. 2. x6y3. 3. I2x2y2. 

6. X + 2/ = X H- 2/. 6. x2 + X2/ r= x(x + y) . 
ox -f ay = a(x -\-y). x-\-y = x-\-y, 

L. 0. M. = a(x -I- y). L. C. M. = x(x + y). 

7. abc 4- ahd = a6(c + d). 

c + d = c 4- d. 
L. C. M. = a6(c 4- d). 

8. x2-2/2=(a;4-y)(x-.y). 

x2 4. 2xy 4- 2/2 =(a; 4- 2^)(x + y). 

L. C. M. = (x + y) (X + 2/)(x — y). 
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a^ + y2 = aj2 H- 3/2. 
L. C. M. =(x 4- y){x - y) (pfi + y^). 

10. a5*H-2aj = «(x4-2). 

aj2-4=(x-2)(x + 2). 
L. C. M. = x{x - 2)(« + 2). 

11. 8y + 2 = 3y + 2. 

9^4-6 = 3(3^ + 2). 

L.C.M. = 3(3y + 2). 

12. X — 1 = X — 1. 

x + 1 = x+ 1. 

X2-1=(X+1)(X- 1). 

L.C. M. =(x+l)(x-l), 

18. a2_i=(a4.i)(a_i). 

^a2 - a - 2 = (a - 2) (a + 1) . 

L. CM. =(a 4- 1)(« - 2)(a- 1). 

14. a2 - 3 a 4- 2 = (a - 2) (a - 1). 

a -2= a — 2. 
L.C.M. =(a-2)(a-l). 

16. (x - y)» = (x - y) (x - y) (x - y). 

x2 — 2 xy 4 y^ = (« — 3/) (« — 2/). 

L. C. M. =(x - 2/)(x - 2/)(x — 2/) = (x - y)>. 

16. a2 + 6a 4 6 =(a4 3)(a 4 2). 

a2 4-7a + 12=(ttH-3)(a4- 4). 

L.C.M. =(a + 3)(a4 2)(a4-4). 

17. a2 4- 4 a 4- 3 = (a 4 3) (tt 4 1). 

a2 + 3a + 2=(tt-|-2)(a4 1). 

L.C.M. =(tt4-3)(a4 2)(a4l)- 

18. 8r« + 16r4l8 = 3(r4 2)(r4 3). 

r2 + 6r4 8 = (r 4 2)(r 4 4). 

L.C.M. =3(r-h2)(r4 3)(r4 4). 

19. tt* - 1 = (a2 4 1) (a - I) (a + 1). 

a2- 1 =(a4l)(a-l). 

tt — 1 ;= a — 1. 
L. C. M. = (tt2 4 l)(tt 4- l)(a - 1). 



86 TEACHERS' MANUAL 

90. 1-X2=(1-X)(1 +25). 

«- 1 =-l(l-X). 

(x-l)2=(x-l)(a^-l) = (l-a;)( 
L. C. M. =(1 - x)(l + «)(- 1)(1 - 
= -(l-x)2(l + a;). 

21. x« -h xy + X2 + j/2 = (x2 + xy) + {xz + yz) 

- J5(x + y) + 2(x + y) 
= (ic + y)(x+2). 
(x + y)(a5 + y). 

(x + y)(x4-y)(«4-2). 

;(x + y)(x + 2/)(x + y). 

(x + y)(x-y). 

(x + 2/)(x + y)(x-|-y)(x. 

(a4-2)(a + 2). 
(a4-2)(a-2). 
-I(a2~4]r=-l(a + 2)i 
(a-2)(a + 2)(a2 + 4). 
- l(a + 2)(a + 2)(a-2; 

M. x2 + aj _ 42 =(x + 7)(x - 6). 

(x-5)(x-6). 
:(x4- 7)(x- 5). 
(x +7)(x-6)(x-6). 



x2 + 2xy + y2 


L.C. 


M. 


(X 4- VY 


x2- 


-y2 


L.C. 


M. 


a* + 4 a 


+ 4 


a2 


-4 


4- 


-a2 


o<- 


-16 


L.C. 


M. 


X2 + X- 


-42 


x2 - 11 X + 30 


x2 + 2x- 


-36 


L.C. 


.M. 


a2 - 7 a + 10 


a2-10aH- 16 


a2 — 6 a 


+ 6 


L.C. 


M. 


a8- 


-68 


a2- 


-62 


L.C. 


M. 


a8 + &3 


a«- 


-62 


L.C. 


M. 


8&3- 


-C3 


4 62 - 4 6c + c2 


46- 


■2c 



86. a2 - 7 a -f 10 =(a - 6)(a - 2). 

(a- 8)(tt-2). 
(a - 3) (tt - 2) . 
(a -6)(a-8)(a-3)(a 

♦ 26. a8-68 = (a- 6)(a24- a6 + 62). 

(a— 6) (a + 6). 
(a - 6) (a 4- 6)(a2 + a6 4 

♦27. a8 + 63=(a4-6)(a2- 064-62). 

:(a- 6)(a4- 6). 
(a- 6)(a4- 6)(a2 - a6 + 

♦22. 863-c3=(26- c)(462 4-26c + c2) 

:(2 6-c)(2 6-c). 
2(26 ~c). 
L.C.M. =2(26-c)(26-c)(462 4 
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*^- a36» - 27 =(ab - S)(am + 3 a6 + 9). 

a^hi - a6 - « =(a6 - 3)(a6 + 2). 

L. C. M. =(a6 - 8)(a6 + 2)(a262 + 3a6 + 9). 

**^- cfiafi - o^ = a2(a^ - y«)= a2(x - i^)(aj2 + xy-\-^). 

(KB* — 2 oxy + ay2 = a{x — y)(x — y). 

L. C. M. = a\x -y)(x-^y)(pi:^-^xy + y«). 

EXERCISES, PAGE 142 

1. +8_. -8_. -•3_ +3, 

-5 +6 -6 +6' 

^. 8 _~3^ 8^ -8 

-6 6 6 -6* 

^ 2_-2_ 2 _. -2 

8 3 -3"^ -8* 

9 -9 _9 9 



10 - 10 10 - 10 

-4_ 4 _ 4^ -4 
6 -5 6 -5* 

2o__ -2a __ ~2a _ 2a 
3 "" -8 3 ~ -3* 

g + 6 _ — g — fe _ g + 6 __ — g ~ 6 
c — d c — d — c + d — c -\- d 

2g + y __ — 2 X - y _ _ — 2 X - y _ _ 2 x + j/ , 
z-1 -«+l ~ 2—1 ~ -2 + 1 

x^ + x ~ 1 __ - x* - X + 1 __ _ — x2 - X + 1 _ _ x2 4- X — 1 
8 xy 4- 7 - 8 xy - 7 3 ry + 7 - 3 xy - 7 



^. 


-6 5 

8 8 


6. 


6 
-11 11 


6. 


-8 8 
-9 9 



- — w u lA " + /> g 4- '> 

7. =: — — • iU. =: • 

r c 

8. -1-=-^. 11. 



9. 



-6 


— • __ 


b 


r 




c 


a 
-6 


= — 


a 
b 


— c 
-d 




* 



— c r 

— X X 



x+y x+y 



IS. 



26 26 



11. - 



— c — 8y '• + 8y 
- X - 6 X 4- T) 



y + 8 1/4-3 
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14. ag-h2y + z _ x-\-2y -\-z 
-3x2 — 2/ -22 3aj2^-2/4-22' 

16 — fn,n — w^ — n» mn + m» + n^ 

Bpg + r H- s2 ■" Qpq _|- r + «' 







EXERCISES. 


FIRST LIST 


, PAGE 144 






1. 


f 


6. 


r 

— • 


10. 


1 


18. 


1 


2. 


1. 




2 




xy 




2xy 


8. 


f 


7. 


«&. 


11. 


1 


14. 


1 

x2 


4. 


\' 


8. 


ja2. 




xy 


16. 


2. 


6. 


a 

— • 


9. 


6 


12. 


V. 


16. 


1 

— • 




3 




X 




X 




6 



EXERCISES, SECOND LIST, PAGE 144 

J 20x2y22 _ $?.2.^.x2y22 _ 2 
130 ax8y28 ;2 . ^ . 13 ax»j/z8 13 axz» * 

2 240xy2g _ 3g ^ 88 a«x^62y _ 8 a»x*y 

800 6y22 10 6* ' l^la'^Wc^ Wb^c^' 

J 76 abed _ 1 - — 25 xyz^ __ z^ 

150 a263c4(j6 "" 2 a62c3d4* * _ 150 x«y3 "" 6 x2y2* 

6. (°-^)' =1. 
a2 - 2 a6 + 62 

,y 8 + 8 X 4- 2 x2 _ 2(4 + 4 X + x^) _ 2 
(x + 2)2 x2 + 4x + 4 

8 a2-62 _ a-\-b 
a^—2ab + b^'~a-'b' 

9 a2 - 62 _ g - 6 

' a^-{-2ab-{-b^ a+b' 
10. 9x2- y2 ^ (3x + 2/)(3x-y) ^ 3x-y . 
9x2 4-6x^ + 2/2 (3xH-2/)2 3x + y' 

a6 



jj a262 + a b _. a6(a6 + 1) _ 

(a6 4-l)2 (a6 + l)2 a6 + 1 

j2 2x2 2/ -2x2 __ 2 x2(y — 1 ) _ 2^ ^ 
3x3y-3x3' 3x3(y-l) 3x' 

18. i£!^lV! = -iE!zii^ = _(2x + 3/). 
y-2x 2x-y ^ 
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14 g' - 6 g + 8 _ (8 — 4) (8 — 2) _ 8 — 4 
s«-6« + 6 (« — 3)(«-2) 8-S' 

jg a»6» + 10 o6 4- 21 _. (a6 + 7)(a6 + 3) _ a6 + 7 
* a26« + lla6+24 (a6 + 8)(a6+3) ai^ + s' 

jg o« - 15 a6 - 34 6^ __ (a - 17)(a + 2) ^ a - 17 , 
a«-6a6-166« (a-8)(a + 2) a- 8* 

xz-^yz z(x + y) 2 

gg — g — 2 _ a»--a-2 _ _ ( a-2)(a+l) _ _ a + l , 
_o« + 4 a2-4 (a-2)(a + 2) a + 2* 

g2 + g - 6 _ (x + 3)(g~2) _ « - 2^ 
16 + 2X — x2 (3 + x)(6-x) 6-x 

y^ — 2 r s — 15 8^ __ ( r— 5 8)(r+ 3 8) _ r—Ss 
f2 + 8rs + 15s2 (r + 5«)(r + 3«) r + 6s' 

r4 - 6 r2 + 5 _ (r»-l)(r2-5) _ (r + l)(r- l)(r2-- 5) 
r2«6r+5 (r-l)(r-6) (r-l)(r-5) 

_ (r 2--5)(r+l ) . 
r — 5 

& 3 ^ 7 fc2 _ 8 6 _ 6(6^ + 76-8) ^1 
54^.7 53«8 52 62(52 + 7 i> _ 8) 6* 

ofi-y'^ -. (x — y )(x + 2/) x -\- y 

x3_ys (x-2/)(x*+ xy + j^2) x'^-^xy + y'i 

- x^ + 27 _ X3-27 _. .J 3. 

X2 + 6X-27 x2 + 6x-27 

- 27 - a» _ _ a» i- 27 _ a» - 3 a 4- 9 
a«-9 a2-9 a + 3 

y^ - 2 r^ + y^ _ rg(l - 2 r^ 4- r^) _ jrH^-jJl 



19. 
80. 
21. 
22. 



24. 
26. 



27. 



2 



^ i-y« . 

1 +r2' 

^^ " ~' = (g^JL^) C7?L--^ J^^-ni^l = (;^2 + n«Hm - n). 
m'\- n m-\- a 

x«-4y« _ Cx + 2y)(x-2y) _ x + 2y 
(x-2y)« (X — 2y)« x-2y' 
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EXERCISES. PAGE 148 

a — b a+ b 



^- A» A» ii' '^' 



a2^ bi' ca~b^ 



o a2 66 ft 36 2x-\-2y 

6a Qa x2«.y2 sfi^i/i 

8 ^ ^. 9 8 k(x — 5) k 

ab' ab ' a;2_2x-16' ac*— 2x— 15* 

4 JL i!^. 10 q r(o4-6)» (a4-6) 

026' 026* * (0+6)2' (o + 6)2' (a+6)2' 

- 6a 46 _^^ -- 0(0—6) 6x — by 

Qx' dx Qx' ' 6(o-6)' 6(o-6)' 6(a-6)' 



0262{B2' a262iC2' 0262x2 ■ s(H^iy 8(8-1) 

EXERCISES. PAGE 149 

J Sx(x-y) 4y2(x-|-2y) g 5 r - 30 5r + 30 

12 x2i/3 ' 12 x2y3 ' ' r2 - 86 ' r2 — 36 ' 



2. 
5. 
6. 

7. 



9 m + 3 ?h3 10 n + 2 n3 . s « — 1 



6 mn ' 6 m?i * ^2 _ 2 « + 1 ' s2 _ 2 8 +* 1 ' 

4X-60 6 



x2- 12X-45' x2- 12X-45 

«— 1 «+5 8+2 



8. 

9. 

10. 



(s + 5)(«+2)(8-l)' (8 + 5)(« + 2)(8-lj' (« + 6)(« + 2)(«-l)' 

r — s r2 — ^2 

6 _ — 6 _ — 6(r + 8) ^ 
8 —r r — 8 r2 — 82 

c _ — c _ — c(y — s) 
— 8 — r r -^ H r2 — 82 

0(0— 6) r (a-^ 6)2(0 — 6) + 6 

(0 + 6)2(0- 6)' (0 + 6)2(0- 6) ' (o + 6)2(a-6)* 

2(6 + 3) 6 + 2 

2(6 + 3)2(6 + 2) ' 2(6 + 3)2(6 + 2) * 

(m-2) (m- 5) (m - l)(m — 4) 

(m _ 4)(m + 2)(m - 5) ' (m - 5)(r/t + 2)(7n - 4)' 

(m + 3 )(m + 2) 
(wi — 5)(m + 2)(m - 4) * 
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EXERCISES. PAGE 151 

«• A-i-A = A-J«-M=-H. 
«• i + l-i = A + A-H = A- 

- 2a . 3a a_Sa . 9a 6a__ lla 
3 4 i2~12 12 12 "^ 12 ' 

S 8g 4x__9x 8x_ X 
* 10 16 "30 80 "30* 

9 2t t-3 _12t 6t--15 _12t + 5 t-15 _.17t-15 
'66 30 30 80 30 ' 

10 ^4-^ — ^4-^^— ad -f be ^ 
b 'd~ bd bd'' bd 

11 2r 3f>_2ry 38g_ 2ry— 3&g 

X y xy xy xy 

12 a+6 a— 6 __ 4a + 46 3a — 36 _.4 a-f4 6 — 8a + 36 _a-f7 6 

' 3 4 12 12 12 "" 12 ' 



EXERCISES. PAGE 152 

1 3g x_ 15x 4x_ llg 

* 4 5 ~ 20 20 ~ 20 * 

o y-l . 2y + 5 _ y-l , 4y+10 _6y-f9 
*• "T~"*'"~2~~~4""^"~4 -"T"" 

8 ^g4 7 2(x~l) _. l(5x + 28 Ox - 6 _ lOx + 28 - Ox + 6 

* 16 20 00 00 60 

__ l Ox + 34 _ 5x 4 17 
60 30 

g~4 __ 2(1 - X) X _ x-3 2 __ 8(1 ~x) 3x 
3 6 8 24 ' 24 24 

_ 8x--3 2 -8+ 8x -i-3x__ 10x-40 
24 " ~ 24 

- a, 2a 6a 3a,4rf 7a 

5. a r — = — -~ r = — • 

2 3 6 6 6 

« 8(^ - O _. tr _ 12 - 3 r _ 4 r_- 12 + 3 r ^ 7£-J_2 
4 4 4 ' 4 4 
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« i,S — 1 2,8 — 1 s + 1 

8 X 3 2(^+^) -- 3^~^ — 2(g4-4) _. 8a: — 9— 2g- 8 _ g-17 

3 3 8 8* 

9 g — y y-g _. ag — y — y + g _ 2g — 2y _^ 

' 2 2 2 2 *^' 

10. l(a+6) + |(a-6) = M-i^ + l^ 

_ 3a-f-36 + 4a-46 _ 7a~'6 ^ 
6 " 6 * 

11 1.1 I _ be , ac a6 _ 6c 4- oc — a6 
' a b c abc abc abc abc 

12 3 2|i-3g 2a6 462_ 3a~2a6-H46« , 
a62 ab a^ a^b^ am am am 

14 1 I ^ - ^ + y 1 g^ — y :- 2g 

' X — y X + y X2 — y2 x* — y2 x^ - y2 

jg 1 , 1 _ _J 1_^ _ x — y _ x + y __ X ~ y ~ (x + IP 

« +y y — X x + y X— y x2 — 2/2 x^ — y2 x*— y* 

= x^y — x — y _ — 2y 
x2-y2 x2 — 1/2* 

16 a + & a-& _ (a4-6)2 (g — 6)2 _ a2 -f 2 a6+ 68 a2-.2o6-|- 
• a — 6 a + 6 a2 - 62 a2 - 62 a2 - 62 a2 — 62 

_ a2 + 2 a6 + 62 - a2 + 2 a6 ~ 62 _ 4 a6 



a2 - 62 a2 — 62 



17. 



X 



— 1 x_ __ x— 1 _ x(x 4- 1 ) _ X — 1 ~ X2 — X 



(X + 1)2 X + 1 (X + 1)2 (X + 1)2 (X + 1)* 

_ ^1-X2 _ 14-X2 

(X + l)2 (X + l)2* 

jg r4- 1 r 1 _ r4-l r2 + 2r r-4 

r«-2r-8 r-4 r + 2 7^-2r-8 r2-2r— 8 t«-2r-8 

__ r+l-r2 — 2r + r-4 _ ^r'-S 
r2_2r-8 "■r«-2r-8 

_ r2+3 

r2-2r-8' 
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IB. __1 1 

aC»— 4x-6 3;2-6x4-6 

x— 1 x-\- 1 



(X- 6)(aj + 1)(« - 1) (X- 6)(x + l)(x- 1) 
x-l-x-1 -2 



(X- 6)(x + l)(x - 1) (X - 6)(x + l)(x- 1) 
a + 6 o — 6 



a* + oft + 62 a? — a6 + 6^ 

a» 4- &' Gt^ - 6^ 



1. 



(a> + o& + t)i)(cfl -ab-\- b^) (a* + a6 + b^)(a^ - ab + b^) 

26» 

(oJ + a6 + &*)(«« - a6 + 62) * 

a* + 6* . g^- 62 



a4 4- a26« + &*«*- a^^' + 6* 

""This expression is the same as that in Ex. 20 except that we here use a^ 
b^ instead of a and 6. Using the answer to Ex. 20, the answer in the 
«8ent case is, therefore, 

2(&«)8 ^^ 2_6« 

{a* + 0262 + 6*)(a« - 02^2 + 6*) ' (o^ + a^b^ + b*) (a* - a262 + 6^) * 

EXERCISES. PAGE 153 

- 2a6 4x2 8 6x 
0. - — • — = — — . 
Sxy 5 a2 15 ay 

g 4mn / ^12r.s \ _ 16 
Zrs \ rrC^n^ J ~~ mn 

7 _ AP- ^Q62 _ _ F,b 
IS by 8a2 ~ 12 ay' 

8 / ^^^\-( Qa;»y3\ xy. 
^ c c ' \ 9x2y2y V 8m2 j 3m 

EXERCISES. PAGE 154 

? 1 L = L 
^*;;z'i6 30' 
2 

62*3 6* 



1. 


»•* = «. 


3. 


^ r ar 
a • - = — 




8 8 


8. 


% 3_1 
3^2' 




2 


4. 


a ^ '6'__a 



1. 



g xV 60_6gy 

86 *xy 3 * 



10. 

11. 

18. 
18. 
14. 
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m'^n mn^ r^s* _ 

7y'OK»'l6x 106aB»* 

' —^g— .3c 4a_0a 
c* 4 a Gfi^Sc*' 

* o« 4- 6' a + 6 a* + 6» * ja. | •& d« + 6* ' 

«2-2xy + y' 25 + y (x-^ C - a y) -g t r 
9 a; + 51 6 — g» _. g4-6 g» — 16 _- tM'^ (x4-4) C . » 4) _ g + 4 
X--426 — x« X — 4*x«-26 -m — 4-'(x— 6)(4M^ x— 5 
20 + 2& 4( tt~6) _2 (a | ») , 4 (<i — &» ^ 8 
3a-36*6(o + 6) 3 (q b) ' 6 (o | » ) 16* 

5x — 5y x + y _ 6(x — y) ^ x-fy _ x — y 

2x2 + 4xy + 2y»* 6 2(x + y)'* 5 2(x + y)* 
a + 2 g— 5 _ g ^ — 8 o ~ 10 
g + 3*g+6 g«4-Oo + 18' 

g2 4.2 x-3 x»-2x-3 _ (jM-»)Cg-l) C^^'^C^^'Hr) _x-l 

x2-2'x-3'x« + 4x + 3 (4^--d-)(«-^t^ («H-«)(x+l) x+1 

r-H2 8-1 48-6 _ - r I 2 - 8 — 1 ;Z (2o 8 ) _ <— 1 

2«-3'2r + 2* r + 2 2 o Q -' ^(r + 1) r | 2 r+1* 

16 <^^-l-3g-lO ^ g ' -4- 7 g + 12 _ Cg + 5) C .a Q) ^ CiM«-^(a + 4) 
' a2 + 2g-3 *a2-9g+14 (4M-^(g - 1) ' (g- 7)(^i — 9) 

_ (g 4- 5)(g 4- 4) _ g^ + 9 g 4- 20 
(g-l)(g-7) g«-8a4-7 ' 

16. x4.^= •^-^. 

y3 X* y' 

17. Cx 4- y V *-^^''^ ^^ — = ( j c| y^ .-^brJT ? =:-J 

18 C^M^^^-^^ fq-H»)(.>»^M^ ^ 1 ^ ^ 
-g-M- - g I 2 - (< t4^8) ^ 

g— 6 a'— 0* - < i ■ ■ fr ( g p)f 



90. 



("!)("-!)=--§ 



= g« 4- 6*. 
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ti. *«*-^ L_- =-!?f±±iii±=±2 . I =1. 

a + 1 xa — «• - A^T j mja ! • ) 

18 g« — 5x^-6 ^ g ^ — 6g + 8 ^ g2-~9g + 20 
«» — 7«+12*«2 — 8x + 15'g2 — 7X + 10 

(.«^— 4)(»— ft) '(«— ^)(x-8) (-i^.^)(x-6) 
_( x-'2)(x-4 ) _ z«-6x4-8 
(x-3)(x-6) X2-8X + 16* 

33 y»-l y« + 5y4-4 1 

4. 2 + 8 — <» a»~l 

"" *4«2-l 4»2_i 4«2-l* 





EXERaSES. PAGE 156 


a. 


l*l = M=f 


t. 


6x J 8x_ 6x 4y_ 6 
16]/ 42^ 16v 3x 12* 


9. 


10x» J 12x_10x2 y« _5xy 

iiy v» iiy i2x^ ee ' 


4. 


6a6» J 2a6_6a63 r«2 sftt 
6r«« r»« 6r«« 2a6 10 ' 


5. 


7xV f,5*y— '^^y^ 4ay_14y 
lOoxj^ .402^ 10ax2/2 Sxy 15 


6. 


4x 4 _ 4x' x2_ X 
5xV* a^^Sx^y* 4~5y** 


T. 


c c c a^b ' 


t. 


10« 1 20«_10x 8y _ 3 
iay« 8y ^13y« 20x 28y* 




EXERaSES. PAGE 156 


t 


Sty '^%by 6'^2by 
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4a . ^ 4a 1 



6. 

7. 



10. 
U. 
It. 



18 



H 






4r*« 4r*» 8a6« 4f»« 



d« + a6 ^ tf» + 2a54- &* _ a (q I 6) ( a » ) Co— 6) 

a«-6« a«-2a6 + 6« ^ -6 ) («^^-y) ' (a + 6)« 

_ a{a — 6) 

" (a 4- 6)«' 

fl^4-2a . (o 4- 2)« _ .»f€H-»-) . (^h-H^) (a - 2) _ o - 2 
a«-.2a * (a-2)2 -oftr^^*) * (-«H^ (a + 2) a + 2' 

a««f 6q4-9 ^ a-\-S _ (4i I 8 )(a | 8 ) ^ 4i 8 - _ ^ 

x«-f7x-fl2 ^ g-f4 _ (•»-+-4-)(g -f- 8) - <»^"^ _. g + 8 ^ 
x« + x— 12 »-3 ( » I 4 ) ( g 8) ' g + 4 »H-4* 

g g^ + 9 a6 + 20 6^ . a» + 4 g6 

a2 -f- 2 a6 "^ O* + 7 a6 + 10 6« 
_ (a4-5 6) ( . 4 » I ift) (g + 5 &)(^M-8^) ^ (a + 5 6)t 
g ( -« I fl b) g (q | t 6) g« 

r3-rs2 r« + «« r^*« — «*) V*.— «' r(r«-««)' 

»2-3» + 2 x-2 (;x-l)C«--*) -« — i- (aj-l) 
g^-xy ^ x*~y* _ x(x-y) (x - y) ( g y ) 

x(x •- y)^ 

(x» + j/2)(x + y)(r-»)" 

2g6- 6« ^ gg-6« _ 6(2g- 6) ^ 2o-5 
g(g+6) 2g-6 g(g + 6) '(g4-6)(g-6) 

6C2 g 1 by 
a(g + 6)«(g-6)* 

x»-121 ^ g4-n _( g-ll )f »"h-H-) ^ .aM-2- _. x~ll 
x« - 4 X + 2 (X - 2)(-»-|-^ ^ l-tt X - 2 ' 
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0^-4 a- 2 (a— a-)(a + 2) 

_ 2a+86 
a + 2 

c^.8a-10 o« + 8a4-2 (a~6)(a l ft) (a-6)(a-7) 

^ (g + ma-l) 
(a - 6)«(a - 7) 

ay + y* « + y y ( g I y ) ' (x-y)(xi-y) Cx-y)(«+y)' 

r r -» — y- r 

\ b] \ bj 4h a6 + 2 a6 + 2 

V 2y/ V 2yy -3^ '4y-3^ 4y-36 

i4.4«i t4-r«-6«« (r | Oo)(f Cry) ' (i - I 0j) (r-28) 

(r-2s)2 

(. / g-y ^ g + y \ . / g-y g + y x 
\« + y « — y/ \x + y « — y/ 

_ ae>~2gy-fy'4-a?*-f2gy4-y' ^^ 

4i t y » «» — 2xy + y* — X* — 2xy — y» 

_ 2(x«>fy») _ g« + y» 
— 2a5y * xy 

\ «/ \ X/ X X 

^ (x + 6)(x-6) 



(X + 6)(x - 1> 
- Cx + 6) Cx -- 6) _ g> 4- X - 80 
(x + 6)(x-l) <««4-4x-5' 

«M-2na + ii« n 



(5*V*>)-('*a=*^ ... 



_ (g-ni) (t.l i») n __ <-m 
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* (a + 6)«-26 a + 6 + 6 (« I ft I 6 - ) (o-h6-6) ' 

_ a— 6+5 
a4-6-6* 

a5»+l x + 1 ( g I l) (ag»-g + 1) '• « f a5»-«4-l 
♦27. / g^ + a6 -f 6^ ^ fl » - fe» \ . «-6 

* (41— »)( a> I l ift I fti) * 



«96. 



EXERCISB8, PAGE 158 

1. (a) r = ^^=±=2. ^n.. 

toi 4- toi 2 Wi 

6 + 11^2 

20 4- 4 u;2 = 10 w^, 
iU)2- 10^2 =—20. 
-6W72=— 20, 

1^2 = 3). Ans^ 

2. (a) Since a = 6. 

04a a 4 a 
^6\ ato . 6m? _ flio -t- ftMy _ io(a4 ft) _ ^. 
a4ft a+b" a4ft ~" 046 
8. w = 4000 lb. 

a = J. 

6 = |. 

o 4 ft = 1. 

_aw_ _ £-4000 _ ^QQQ _. number of pounds on the farther abutment 
a46 1 

bw * 4000 

_il!r_ = T ^'^^ =: 8000 = number of pounds on the nearer abutment 



a4ft 1 

4. The forces acting upward upon the wheels at the ground are thrittU 
exerted upon the wagon. The sum of these, by Ex. 2 (ft), is always 
equal to the load. These thrusts can be measured separately, as suggested 
by the problem. So the method gives the correct result. 
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EXERCISES. FIRST LIST. PAGE 161 



1. 5=6.^=8. 
i""2 ' 6~6' 



. 4xy* 3 a^bx Sax 

' _a^.4ajj^~"2a6V~263y2* 

235^' 



3. 


2i__ } _7 4 __28 
3i y 3 16 46 


4. 


^ '2a 

a 2 

362 n„~362 

— . 2 a 



2a 



a+ & 

y 

X X ax-{-y 



a+y 



^_y X ax-y 

X 

1 



8. 



X — y _ 1 g + y _g + y 
1 "~a — y 1 "" X - y 



9. 



10. 



a_6 

4 8 12_ 3fl~46 

a_b ' 12"6a-26* 
2 6 



I x + y x + y X — y — X — y --2y y 



6+^ 



11. 



X — y 
a 



1 — ^ 6c 6c — c2 
6 



1 



IS. 



g + 4 (x + 4)(x-2) _ x~2 _ x~2 

J J !_ ' (x + 4)(x--2)"~x2 + 2x-8 + l"x' + 2x-7 



x-2 



c^l^ol'a 
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+ 1 



18. 



1 + 6 (l + &)(l-6) _ a-o&-H-6« 

* (1 + &)(!-&)'"« + «&- 1 + ^• 



« -1 



1-6 



14. 



1+5-1 

24.1 — i.* a'""2o« + a— l' 
a a2 

a + 6 a— 6 
15 fl^^""gT6 (o - 6)(a + 6) _ (o + 6)« -(g - 6)» _ 
"• a-6 a + 6 ' (a- 6)(a + 6) " (a- 6)« -(a + 6)a ^' 

a + 6 a— 6 

X y 05* — y» 

IB y ~ ^ . ^y _ g^ — y' %» ^ z*_ ag» — y» _^ — 



y 



EXERCISES. SECOND LIST, PAGE 161 

1. Dividing the numerator and denominator of a fraction by the same 
number does not change the value of the fraction. 

2 a^-2a — 15 _ ( 4» 6) (a + 3) __ a-^S 
a* + 2a -86 (a + 7) (i g 6 - ) .a + 7* 

3 4ga-9 _ (2g + 8)(ik» — » )_ 2g + 8 
4«2— 12aj+9 (2» — 8)(fr4^--8) 2»-3* 

4 g» — Sag — 4g __ ;Bifrg — 4)Cg + l) __ g + l 
»»— 8x«+16«"";bi5»— *)(a5-4) x-4* 

5. r8 -4- ry - 68 — 6y _ (r< + ry)^(hs + 6y) _ r^g + y)— 6Cg + 1/> 
<» + cy — te — Ay (cs -{■ cy) " (^ka -{• ky) c(« + y) — *(« + y) 

- (g + y)Cr-6) _ r-6 , 
(« + y) (c — *) c — A; 

•. The given fraction when factored takes the form 

a(a + 2 6)<a(a+ 6)« 

6(a - 2 6)2(^ + 2 6)2a(a - 6)«(a + 6)« 
_ a(a-f 2 6)» 
6(a-2 6)«* 

V ^ -• <»* — «& — fl* . a* — fl& «. o^ + g*— o6 2o^-a6 2a«6 

!• o + — — — + — ^ = — _^ g » t 

d a a fip 0* H^ 
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g , o — c — s dx — a-^ c-\- 8 

d d 

9ij^. wi2 I4.2m + m2, m* l+2m + 2m2 

1-f-m 1+m 1+m 1+w 

10. ^ 10 . 3 _ 80 . 6 _ 86 _ 8 

4a! + 24 6X + 36 12a; + 72 12x + 72 12x + 72 x + 

U. V , 1 _ y(g - y) I g(ag + y) 

a!(x + y) X — y x(x2 — y2) xiofi-^y'^) 

_. xy — yg + x» + xy _ x' + 2xy — y« ^ 
x(x2 - y2) x(x2 - y2) 

12, g — 6 g _ (g— 6) (a ~y)— a^ __ g» — g6 — gy + 6y — g' 

0* + gy g? — y2 "" a(o2 „ y2) ~ a(g2 — y«) 

_ ah + ay — by 
" g(g2-y2) 

^^ 2 2g 2g6 _ 2g2 - 4g& + 2 &2 — 2g26 + 2 g62 ~ 2 gft' 

"6 g-6 (g-.6)2~ hia-hy 

_ 2 g2 ~ 4 g6 + 2 62 — 2 g'ft 
6(g-6)2 

^^ 2 , _2 4g _ 2g2~2 + 2g?— 4g + 2-4g2-4g 

g-lg + 1 g2-2g + l (g+l)(g-l)2 

_ - 8g 

"(g+l)(a-l)2* 

15 2 g + 3 . g — 4 8g2 — 8g-27 

a + 3g — 6g2 — 2g— 16 

_ 2g2 — 7g~15+g2_a—i2 — 8a2-f8g -t-27 __ ^ 

a2 — 2 a — 15 

16 1 + 1 4. ^ =^ -x 2+ I,x4-l + g^8-x2 

1+x 1-x l-x2 l-x2' 

yj ._! 1 ; 1 _ l+X-l-fx 2 4.1-X ^ 1 + X2 ^ 

' i-X l+X 1— X2 1-X2* 

- g 1 __6 g_ _ gs ^- a62 _ a2ft _ &3 ^ ^25 ^. fts _ gS -j. gftt 

g + 6 a2-62 a2 + [>2 (a2 - 62)(a2 + 62) 

_. 2 a62 

"(a2-62)(a2 + 62)* 

19. -L^--l^ + -l^ = -^-~^+ ^ 



g + 6 g— 6 ^_&* « + & a — & g2--6* 

g 
_ g — 6 — _g — 6 + g_g — 26 
- ■ " g2_62 '""a2-62 
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22. (ab + -^] (ab - -^^ = a'b* ^*L_ , 

A a-b)\ a-bj (a -by 

83. «i^ll'.?i:^.^L.= cKa-6). 



24. 



25. 



26. 



g2 — 6« + 6 *x2„4a' — 21*a;2„6x— 16 

_ (g-8)(x4-8) ^ (g-4)(g + 2) . ( x~7)(g--2) _ar~4_ 
(x-2)(x-3) * (x-7)(a;4-3) * (x-8)(aj + 2) i-S' 

(r - «)2 ' r2 + r« * r* + «2 

_ (r2~82)(r2 + 82) r— 8 _J1__ ^ 
(r-«)2 ' r(r + «) * r»4- «*" 

g(x — y) ic(g + y) _ g2 

x2 4- 2 gy + g2 * a;2 - 2 «y - 3/2 "" aj2 — y2 ' 



27. fl-- ^-1 Ul -2 \ 

\ a2+6a + 6/V a2 + 7a + 12y 

__ a2 + 6a4-5 — g + l a2 + 7a + 12--2 _. a2 + 5a«f6 ^ o!±liL-rti? 

"" a2 + 6a + 6 ' a2 + 7 a + 12 a2 4.6a + 6 * a2 + 7 cc -fi^ 

_ ( a + 3)(a + 2) ^ (a + 6)(a + 2) _ (a + 2)2 

(a+ l)(a + 5) * (aH-3)(a + 4) (a + l)(o + 4)* 

28. The reciprocal of 6 is -: of ?i8i = ?; of- isi = ^: of ?-±^i8 

^ 5' 3 2 2' a 2 2' 2 

3 a 

1 __ 2 . ^ J g -f b _ 1 _ g — 6 



« + 2/ g 4- y g— 6 g + 6 g + 6 



29. 



2 g— 6 

g 1 1 
6— g 6 
g^ _ g 1 _1. 
h ha b 

30. - ^ "^ ■ represents the sum of two numbers divided by their product 
ab 

i 4- - represents the siun of their reciprocals, 
g b 

This sum reduces to "^ ^ • 

g6 



I 
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81. a^ — b* . g^-f &^ _ a*— b* a^— ab 

a* - 2 a6 + 62 ^ a2 — a6 "" o2 — 2 a6 + ft* a^ + b^ 

^ (a2 4.62)(a2,62) a(a-6) ^ 

(a - 6)2 a2 + 62 '^ -^ ^ 

W. /q , 1\ . /fl 1\_, a6 + 1 . g6 - 1 ^ a6 4- 1 6 _ a6 + 1 
V 6/ "" \^ &/ & & & * a6 - 1 a6 - 1 

«. (6a + 3) + ^^^±^=(6 a + 3) -^-^- = 3(2 a 4-1) ^^^ = — • 

^ ^ 3a ^ "^404-2 ^ ^2(2a4-l) 2 

I. / 2a4-6 ■ .^N . /2 a4-6 ■^\ 2a4-64-a4-6 . 2o+6--a--6 
Va4-6 y\a4-6 / a4-6 a4-6 

3a4-26 a4- 6 3 a 4- 2 6 
a 4- 6 a a 

,^ a;2 , 13 4- 22 . g2 , 5 g. 4- 6 _ g2 _ 13 ^. 22 g2 _ q 3. _ iq 
x2-9x4-8'x2_6aj— 16 «2».9aj4.8 x^—bx-^-Q 

^ (g-2)(g-ll) (x-8)(x4-2) ^ a; + 2 
(x-l)(x-8) '(a;-3)(x-2) «-3* 

'^^''Vi + y 1-W u + 2/ r-«; 

= (r 4. «)^(r 4- s)(l - y)= -J— . 

1-y 

r /_y!_ 4- 2y \ ^ l_-j/ ^ ijl±2 yf2yl ^ l_-j 

• Vl_y2 l^yj'y^l 1-2/2 ' 1/ 4. 1 

^ 3 y2 + 2 y 1_+ j/ ^ 3 y2 ^, 2 y 
1-2/2 i_y (l-2/)2* 

. ( :ia(a^ — r2) , q2 _ g yX ^/ 2 4. 2 fir + r2 
U &(<^ - ^•2) " ^rf + &^/ ^^2 - 2 dr 4- r2 

^ 2 a(fl2 - r2) 6(d -j- r) (a + r)2 _ 2(q 4- r)8 
a bbld^-r^j' a^a-r^'^d-ry 6(6 -r)«* 

I. ^^ ^ 62 _ q ^ 

1 _ f? 62 62- a2* 
6« 

14.^4- -i 

,, g2 z4 x| _ x^ + x^-^1 ^ (x2 , g ■!. i)(a.2 4-^4-1) 

J 1,2^^ a;*4-x3 + x2 x2(x2 4. « + i) 

X X* _ Z2 _ X 4. 1 



104 
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41*. 



a a^ 63 

a a2 63 



U b) 



\-^+^-i 



a» 



a a^ a^ b> 



-1 



6 , fts a2 (i» 



a a^ 



68 



+ 1 



6« 
63 



1\2 



_. a2--a6 4- 6^ a3 

(i2 4- a6 4- 62 ' a3 + 63 



. U b) 

J '(14)" 

( b-a y f b + q y 

-63. Va6/ _ a-6Vq6y 
"" / 6 + a \2 ^4-6 ' / 6-a \» 
V a6 j \ aft j 



__£— _6 ^ (6 4- q)^ _ q4- 6 

a 4- 6 ' (6 — a)2 a - 6* 



EXERCISES. PAGE 165 



1. ? = !. 



Multiplying both sides by 2, the L. C. M. of the denominators : 
X = 2. Ans, 



8. g_l. 


7. 


i = 4. 

X 


y = 5. J.n«. 




l = 4x. 


8. 1--. 

3 = X. J.n«. 


8. 


X = J. uln«. 
2x 


4. 1=5. 

X 




l = 6x. 

X = |. -4n«. 


X = 5. J.n«. 




2x 


5. -=-1. 


9. 


X 




l=-2aj. 


l=-x. 




x=— J. -4ni. 


Dividing both sides by — 1, 


10. 


4=2. 

X 


X =— 1. ^TW. 


6. "^=1. 

X 


4x = 2. 



— 2 = X. -4?i5. 
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-2 = 0. 








12. 2-- = 0. 

X 


= 2. 








2 X - 1 = 0. 
2x=l. 


= 2x. 








X = i. -4.n«. 


= ^. Ans. 










+ 1 = 0. 

y 








14. -1 + 3 = 0. 

y 


+ 1 = 0. 








- 1 +3y = 0. 


4y=-l. 








• 3y=l. 


y = -i. 


Ans, 






y = J. ^ws. 




16 


.1 + 3 = 
r 


6. 








1 +3r = 


6 


r. 




3 


r-6r = 


— 


1. 






-3r = 


— 


1. 






r = 


*■ 


Ans, 




EXERCISES 


U 


PAGE 166 


^-9 = 6. 
4 








8. - + 2x = 22. 
5 


r - 36 = 24. 








x + 10x = 110. 


c = 36 + 24. 

c = 60. 

c = 20. ^rw 


(. 






llx = 110. 
X = 10. Ans, 


t. 3f-9: 


= 6. 






Check. ^5 + 2.10 = 22. 
5 


15-9 


= 6. 






2 + 20 = 22. 


6 


= 6. 






22 = 22. 


4 








4. 4x-.?=66. 


+ 60 = 9 X. 








3 


- 9 X = - 60. 








12x-x = 166. 


-6x=- 60. 








11 X = 166. 


x = 12. 


3.12 
4 






X = 16. Ans, 
nhPck, 4 . 16 Y = 66. 


4 + 6 = 


9. 






60 - 5 = 66. 


9 = 


9. 






66 = 55. 



6 



6. 
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X 



10 , 
6 3' 

5x 



C?iecfc. 



X 

9 

60. 
60. 
a.-=12. ^^• 



q 6x- 



\ 



3^8 



«• T 8 , 

« = ** + *• 

2.6 2 



0?ieck. 



4 3-3 3 

3-1 = ^, 
2i = 24- 



t. 

20 X- 
20* 



2* 



3 2 5 

I6x-e* = 
I6x-e« 



6. 



Check. 



2-30 



30 



X 

:6x-180. 

_6X=-1»<>- 
j._30. -Ana. 

30 30 ^3| 
"2" 6 ^ 



9. --Y" 3 * „ . :*o • *' 

18X-3X-W* 

3X = 1"* 
X = 6. ^«»- 

Check. ft. 6 + 5. 

10. " , . 

,o+2 = 60'4*- 

3x + **-^ 
7x = 10- 

Check. 





6. 



». » + 



:31 + 



X 



»• * T a ' 12 " „ 

, sx = iii« + ^*' 

86*+**"o* 6X = 1^1«- 
3eje + 4x-3X 1116. 

« = 36. ^'«- 
.» « = 31 + *!?-■ 

c^««^- '"^yr-s^si+e- 

3«+ 37=37. 



X-3_»±l=4-H- 

I3x = 13^- 
a. ^10. ^^• 

io^3^io_±i=:^ — r 

-1 = -1- 
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Ul g + 8 x + i _.Q x + 1 

4 5 3 

16aj + 46 - 12x - 48 = 060 - 20x - 20. 
16x - 12x + 20x = 960 - 20 - 45 + 48. 
28x = 943. 

X = 41. ^TUf. 

^^^eci. 41-H8 41.f4 ^.^Q 41 + 1 
4 5 3 

11 - 9 = 16 - 14. 
2 = 2. 

8 6 7* 

14«-28-42=7« + 7-6«-12. 
14,-.7« + 6« = 42 + 28 + 7-12. 
188 = 65. 

8 = 5. ^i7M. 

3 6 7 

1-1 = 1-1. 
= 0. 

8 4 2 

4r-8-3r + » = 72-«r + 6. 
4r— 3r + 6r=72 + 8-9+6. 
7 r = 77. 
r = 11. Ans. 

8 4 2 

8 « 2 = 6 - 5. 
1 = 1. 



li. 



5y + l 17y-5 . lOy + 14 
2 8 4 

aOy + - 68y + 20 = 60 - 302^ - 42. 
80y + 80y-68y = 60-42-6-20. 
- 8 y = - 8. 
y = 1. ^718. 
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Check. ^±1-11:^ = 6- 10 + -- 

2 8 4 

3-4 = 6-6. 
-1=-1. 

16 8g ^^""^ — 5 ^^r 

4 6 ~ 8 * 

80x-32x+ 16 = 200-2605. 
80 X- 32 X + 26 X = 200 - 16. 
23 X = 184. 
X = 8. Ana, 

17 It + 2 __ M -f 6 __ It — 3 _ 4 

6 3 "" 7 

7 u + 14 - 14 u - 70 = 6 u - 18 - 168. 

7 u - 14 u - 6 u = - 14 + 70 - 18 - 168. 
-13u = -130. 
u = 10. Am, 

18 3x + 6 8x-60 _Q 

6 20 

12x + 20-8xH-60 = 160. 

12 X - 8 X = 160 - 20 - 60. 
4x = 80. 
X = 20. AuB, 

19. 2x+il«9 = ^i^-=lil. 

3 11 

22 X + 121 - 297 = Ox- 33. 

22x-9x = 297-121-88. 

13 X = 143. 

X = 11. Ans, 

90. 2£-l-.l = 7. -1+2-7. 

3 2 

4s-2-^ = 42«-3«-^-42. 

48-42s + 3« = 2 — 42. 

-36« = -40. 

X = 1). -4.rw. 
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21. ? + ?_6 = 0. 28. 2i?_aL::ii=2. 
4 9 11 6 

9xH-4x-180 = 0. 12x-llx + ll = 132. 

9a; + 4x = 180. 12x - 11 x = 132 - 11. 

18x = 180. x = 121. Ana, 

x = im. Ana. ^ !Lzl + io = i21±i-?-r. 

22. ? + ? + ?=:i8. ' «^ 2 3* 
234 r-l + 60 = 9r + 3-4r. 

6a; + 4x + 3aj=:166. r + 4r— 9r= 1-60 + 3. 

13aj=166. -.4r = -56. 

X = 12. ^rw. r = 14. Ana. 

o« 13-80X 9 — 80« 50X-4 ^ 

"• — ^ 6 3— = ^- 

89-90x-90 + 800x-1000x + 80 = 0. 

- 90 X + 800 X — 1 000 X = - 39 + 90 — 80. 

- 290 X = - 29. 

X = ^. Ana. 

x—1 ' X — 2 _ x — 3 6 
4 3 "■ 2 12' 

8x — 3 — 4x + 8 = 6x-18— 5. 
3x-4x — 6x = 3 — 8 — 18-5. 
— 7x=— 28. 

27. 1 + J- = |. 

X 2x 8 

8 -f 4 = 3 X. 

3 X = 12. 
X = 4. Ana. 

_rt 3__ 9^, 

ox 7x"^70* 
84-30 = 9x. 
9x = 64. 
X = 6. Ana. 

^ + 1=5. 

X X 76 + 3 r - 46 = 15 r. 

4 + X = 6. 3 r- 15 r = 45 - 75. 
x = 6-4. — 12r=— 30. 
X = 2. Ana. r = 2}. Ana. 



x = 4. 


^ns. 


80. 


?4-- = 16i. 

XX 




12 + 10 = 33 X. 




33 X = 22. 




X =}. Ana. 


81. 


2r 12 


6r 


-18 — 5r=0. 




6r-5r=18. 




r = 18. Ana 


89. 


5,1 3 1 
r 5";~3- 



T^^ 



CE^^^ 



» ^Nl-w-^^ 






ail ^ '***' o 



^tUJ' 



61/ 
1/ 



^'^• 



K^' 






"5 



16- 






Srjti-'^'^'' ^V 5^1^ 



30 



n^ 












4 _r5- 



^3*^^ 







4 ^1' 

Si' - -V- ^ L, ft. 

^^4-V^- 






% 



x = 



^\. 



jltl»' 



40 



L^-^oTlTsv 



+ 6^ 



6V 




6-V^ 



^SV 



Ati»- 



" ^3-V^ 
^3V- 

, %' 



^. 



^ti*' 



0. 



^4 



-^V^i^ 



4V. 



Z^-- 



ler^^^^ 



^\6r 






6r 






jlU8' 



^Xjt 



5^1^^- 



4S^. 



5:.3X + 



S* . 5 



6. 



^0. 



TEACHERS* MANUAL 111 

r+ 1 _ r— 2 



+ 



r« — r— 2 r-2 r+1 
1 +^+ 2 r + 1 =^- 4 r + 4. 
2r + 4r = -l-l + 4. 
6r = 2. 

H. ag4-2 g-2 _ 20 

X — 2 x-l-2 x2— 4* 

^+ 4x4-^ -;»*•+ 4x - ;! = 20. 

4x4-4i; = 20. 
8x = 20. 
x = 2J. -Aiw. 

^- x+1 x-3 8 

X — 1 X + 3 X 
;b»+ 4x« + JJ;if-;B»+ 4x2- ^/rr 8x2 4. 2 X - 3. 

4X2+ 4x2-8x2-2x=— 3. 

-2x=- 3. 

X = 1^. Ans. 

Ml2_j 2_ 

< + 3 « + 6* 

^H-7t-f 10=>«'+8t+ 16-2t-6. 

7«-8t4-2t=-10+ 15-6. 
t=— 1. -4.yw. 



r-2 r + 2 2— r 
3 1,2 



41. 



r-2 r-l-2 r-2 
— 3r-0=:r-2 + 2r + 4. 
-3r-r-2r = «-2 + 4. 
-Or = 8. 

r = — J. -4?«*. 

r + 3 r f 2 6 



r + 2 r + 3 r«+6r + « 
^+ 6 r + 9 - j^r- 4 r - 4 = 6. 

6r— 4r=-9 + 4 + 6. 
2r=l. 
r = |. ^iw. 
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49 ac+2 g-3 _ 3 a; + 8 

x-4 a; -8 x2-12x + 32 
x«-6x — 16-x2 + 7x - 12 = 3x + 8. 

- 6x + 7 aj - 3x = 16 + 12 + 8. 
-2aj = 36. 

X = — 18. J.n«. 

EXERCISES. PAGE 169 

1. Let X = one part. 

Then, 64 — x = the other part. 
X 64-x^j^j 
7 6 

6x + 448-7x= 350. 

6x-7x = 360-.448. 
-2x=:-98. 

X = 49, one part. 
64 — X = 15, the other part 
Therefore, the two parts are 49 and 15. 

8. Let X = the number. 

Then, }(x-18)=30. 

4 
3x-64 = 120. 

3x = 120 4-54. 
3x = 174. 
X = 58. Ana, 

8. Let X = the number. 

Then, --- = 16. 
2 3 

3x-2x = 96. 

X = 96. Ans. 

4. Let X = the greater part. 

Then, 78 — x = the smaller part. 
78 ~ X _ . 
X "*• 
624-8x = 5x. 
-8x-5x=-624. 
-13x = -624. 
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An8, 



« = 48. 
78 — X = 30. Ana, 
'^"'^aiore, the two parts are 30 and 48. 

Let X = the greater part. 
Then, 06 — x = the smaller part. 
|x-J(96-.x)=24. 
ja;-72 4- Jx = 24. 
8»-288 + 3x = 96. 

8xH-3x = 96 + 288. 
6x = 384. 
X = 64. 
96-x = 82. 

Let X = the larger number. 
Then, 179 — x = the smaller number. 

-^- =3+ ^^ . 
179 - X 179 - X 

x = 637 -3x + 11. 
x + 3x = 537 + 11. 
4x = 548. 

X = 187. 
179 - X = 42. 

Let X = the larger number. 
Then, 286 — x = the smaller number. 
X ^g . 28 
286 -X 286 -x' 

x = 672 — 2X + 28. 
x + 2x = 672 + 28. 
3x = 600. 



Ana. 



286 



X = 200. 1 
-200 = 86. J 



Ana. 



Let X = the smaller number. 
Then, x + 222 = the larger number. 
x4-222 _g 18 

X X 

x+222 = 8x + 18. 

x-3x=:18-222. 

-2x=-204. 

X = 
x + 222 



= 102. 1 
= 324. J 



Ana. 
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9. Let X = the number added to the numerator and denominator. 

6+» 7* 
21 4-7« = 80 + 6aj. 
7aj-6x = 30-21. 
X = 9. Ana. 

10. Let X = the number added to the numerator and denominator. 

26 + « 20* 

220 4-20x = 326 4- 13a;. 
20x-13x = 326-220. 
7x = 106. 
X = 15. Ana, 

11. Let X = the number added to the nimierator and denominator. 

21 4-j;_5 

23 + X 6* 
126 + 0x = 116 + 6x. 
6x-5x= 115-126. 
x = — 11. Ana. 

18. Let X = the nimiber. 

47 -h X _ 22 
49 -X 23* 
1081 + 23x = l678-22x. 
22 X 4- 23 X = 1078 - 1081 

4'^Xrr— 3. 

X = — 1^ . Ana. 

18. Let X = the number of degrees in the angle. 

Then, 90 — x = the number of degrees in the complement. 

^ = ?(90-x)-23. 
7 5 

2x__270 3x gg 

7 5 5 * 

10x=1890-21x-806. 

10x+21x = 1890-805. 

31 X = 1086. 

x = 36. 

refore, the angle has 86°. 
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14. Let X = the number of degrees in the angle. 

Then, 90 — x = the number of degrees in its complement, 
and 180 — x = the nimiber of degrees in its supplement. 
/y(180-x)=f(90-x). 
Dividing each side by f . 

i(180-x) = 90-x. 

180 — x = 270-3x. 
— x + 3x=:270- 180. 
2x = 90. 
x = 45. 
Therefore, the angle hsus 45". 

16. Let X = the number of degrees in the angle. 

Then, 90 — x = the nimiber of degrees in the complement, 
and 180 — x = the number of degrees in the supplement. 
90 - X = ^Y (180 - X). 
2070 -23x = 900 -5x. 
-23xH-6x = 900- 2070. 
- 18x=- 1170. 
x=66. 
Therefore, the angle has 06°. 

16. Let X = the niuuber of feet in the longer part. 

Then, 14 — x = the number of feet in the shorter part. 
14 — x= f X. 
98-7x = 8x. 
-7x-8x=-98. 
-10x = -98. 



17. 



X = 9.8. 
14 - X = 4.2. 


. Aim, 


Let X = the number 


X X 

4+12 "■8^** 


-er ' 24 -« + 


£ = 4. 
24 


x = 96. . 


Ana. 
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18. Let X = the number of dollars he started with. 

- = the amount he spent for car fare. 
6 



i of 5 aj or — = the amount for hotel bills. 



^ X = the remainder. 
5x 
6 12 

6 12 

12x-2x-6x = 300. 
5x = 300. 
X = 60. Ana. 

19. Let X = his original capital. 

— - = the amount lost in speculation. 

- = the amount left. 
3 

— = the amoimt lent to a friend. 
18 

X — (— 4- — 1 = the amount spent for a home. 

X - f — + — ^ = 6460. 
U 18^ 

x_?^--^ = 5460. 
3 18 

18 X— 12x — x = 98,280. 
6x = 98,280. 
X = 19,656. Ana. 

20. Let X = the larger number. 
Then, x — 22 = the smaller number. 

^ = l(x-22)+19. 
3 2^ ^ 

4x = 3x-66 + 114. 

4x-8x=:-66+114. 

X = 48. 1 ^ 
«/. t Ana. 
X - 22 = 26. 
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tt. Let X = the number of hours. 

Then, - = the part of the tank both pipes can fill in one hour. 

X 

•j^ = the part of the tank the first pipe can fill in one hour. 
^ = the part of the tank the second pipe can fill in one 
hour. 
^ + ^ = the part of the tank both can fill in one hour. 

Therefore, -l4-J- = i. 
10 16 » 

3x + 2a; = 80. 

6x = 30. 

X = 6. Ana. 

^ Let X = the number of hours. 

Then, - = the part of the tank both can fill in one hour. 

X 

J = the part of the tank the first can fill in one hour, 
•j^ = the part of the tank the second can fill in one hour. 
} + ^ = the part of the tank both can fill in one hour. 

' 6 12 X 
12x + 6x = e0. 
17x = 60. 

X = 8^7^. Ans, 

• Let X = the number of hours. 

Then, - = the part of the tank filled in one hour. 

X 

\ = the part of the tank the first pipe can fill in one hour. 
J = the part of the tank the second pipe can empty in 
one hoiu". 
^ ^ } = the pait of the tank filled in one hour. 

'^^i^ore, 1-1 = 1. 
' 7 9 X 

9x-7x=r63. 

2x = 63. 

X = 81}. Ana, 

Let X = the number of days for both. 
Then, - = the part both plow in one day. 

X 

\ = the part A plows in one day. 
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i = the part B plows in one day. 
J + J = the part both plow in one day. 

Therefore, ~-|-l = L 
' 4 6 X 

9x = 20. 
X = 2). Am. 

86. Let X = the number of days for alL 
Then, - = the part all do in one day. 

X 

J = the part A does in one day. 
\ — the part B does in one day . 
\ — the part C does in one day. 
^ ^ ^ 4. 1 = the part all do in one day. 

Therefore, i+- + ^-="- 
'4 6 8 X 

6x + 4x + 3x = 24. 

13x = 24. 

X = \\\, Am, 

26. Let X = the number of hours B must work to fini 

^ = the part A can do in one hour. 
^ = the part B can do in one hour. 
^ = the part A can do in 10 hours. 

-^ = the part B can do in x houiti. 
20 

15 4. ± = all the work. 
10 20 

Therefore,— 4. j^ = l. 
10 20 

60 + 4x = 80. 

4x = 80-60. 

4 X = 30. 

x = 7J. ^?w. 

87. Let X = the number of days it will take the seco 

alone. 

= the part he can do in one day. 

X 

^ = the pait the first mason can do in one da; 
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1 3 

— , or — = the part both can do in one day. 

H 10 
^ — ^ = the part the second mason can do in one day. 

Therefore, A- 1 = 1. 
10 10 X 

8« - « = 10. 

2aj=10. 

X = 5. Arut. 

^* Let X = the number of hours. 

. Then, - = the part that can be filled in one hour. 

X 

J = the part that is pumped in one hour. 
I = the part that is taken out in one houi*. 

'"lerefore. 1-1 = ?:. 
6 8 X 

8x — 5x=:40. 

3x = 40. 

X = 13|. Ans, 

89 

Let X = the number of years in B's age. 

Then, J « = the number of years in A's age. 

« — 10 = the number of years in B's age 10 years ago. 
f « — 10 = the number of years in A's age 10 years ago. 
}(«-10) =ix-10. 
6(«-10)=8x~200. 
5x — 60 = 8x-200. 
-3x=- 160. 

X = 60 years, B's age. 
J X = J • 60 = 20 years, A's age. 



ao. 



Let X = the number of years in the father's age. 
Then, J x = the number of years in the son's age. 

« — 12 = the number of years in the father's age 12 years ago 
I X — 12 = the nmnber of years in the son's age 12 years ago. 
ix-12 = i(a;-12). 
8x — 288 = 3x-36. 
8x — 8x = 288~36. 
5x = 262. 

X = 60J, tlio niunber of years in the father's age. 
^xm 16|, the number of years in the son's age. 
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81. Let X = the number of gallons that must be added. 
Then, x + 5 = the number of gallons in the second mixture. 

The first mixture has .80 • 6 gallons of alcohol ; the second 
.60(x H- 6) gallons of alcohol. 
Since the number of gallons of alcohol is the same in each case, 

.80.6 = .60(x + 5). 
Clearing of fractions, 

80 . 6 = 60(« + 6). 
400 = 60x + 260. 
-60x = 260-400. 
-60x=-160. 
X = 3. Ana. 

82. Let X = the number of pounds to be added. 

Then, x + 66 = the number of pounds in the weaker solution. 
Since the amount of salt in each is the same, 

.10 . 66 = .08(x + 66). 
Clearing of fractions, 

10 . 66 = 8(x -f 65). 
660 = 8 X + 620. 

- 8 X = - 660 H- 620. 

- 8 X = - 130. 

X = 16J. Ans, 

88. Let X = the number of bushels that must be used. 

Then, 60 x = the number of pounds of wheat. 
.18 • 60 X = the number of pounds lost. 
60 X- .18.60x = 984. 
60x— 10.80 x = 984. 
49.20x = 984. 

X = 20. Ans. 

84. Let X = one part. 

Then, 169 — x = the other part. 
X . 169 — X _ .. j^ 
21 14 " ' 

14x + 8549 -21x = 3234. 

14x - 21 x = 8234 -3649. 
-7x=-816. 



160 



x = 46. 1 . 
-x = 124.1 ^^- 
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Let X = the number. 

Then,?=L:i£ + §. 
8 8-l-x 2 

+ 7x = ^ — 8«H- 96 + 12a;. 
7«+ 8«- 12x = 96. 
3x = 96. 
X = 32. Ans, 



Let X = the special rate in dollars. 
2} 2 = the expenses. 
« + 2Jx= 16.00 + 2.60. 
8Jx = 17.60. 
35 = 6. Ans, 

Let X = the number of years in his age at death. 
J x = the number of years as a boy. 
J X = the number of years as a youth. 
^ X = the number of years as a man. 
Jx + ix + Jx + 13 = x. 
12x + 20x + 780 - 60x = 0. 

-13x=-780. 
a? = 60. Ana, 



Let X = the rate going. 
— = the time going. 

X 

JJ = the time returning. 
76 j^ 76 . 
X 40 
3000 + 76x = 160 X. 
76x-160x=-3000. 
-86x=-3000. 
X = 36. Ans. 



Let X = the rate of the first 40 miles. 

Then, x + 16 = the rate the remaining distance. 

40 

- = the time required for the first 40 miles. 

X 
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— - — = the time required for the remaining dista] 
X + 15 

55 40 
x + 16 X 

65aj = 40« + 600. 
66x-40x = 600. 
- 15x = 600. 

X = 40. Ans. 

EXERCISES. FIRST LIST. PAGE 176 
1. X — a = 6. 



2. 



X = a -+ b. Ans. a -\- b 

ax = cd. x=(a+6)«. Ans. 



x= — . Ans, 



9. r^x = r — 4. 



a x = - — - . Ans. 



8. ox — 1 = c. 

ax = C4-1. 
_c-f 1 



f2 

10. ac^bx = cfic^b^. 



X = = acb. 



X = ~ . -4n«. ac26 

a 



ox H- 6x = c. 



11. (a -f b)x = c. 



(a+6)x = c. "'^^Tft* '^'"' 

x=— ^. -4n«. 12. (a-c)x=(a-c)d. 

« + ^ X = d. ^rw. 

5. 2 + ex = r. 18. ox + ex = 6. 

ex = r— 2. (a-fc)x = 5. 

X = ^"" . -4rw. X = -. -4TW. 



6. -=6. 



a 

X = a6. Ans. 



7. 



a + c 

14. ax + ex = 0. 
(a + c)x = 0. 

X = 0. Ans. 

15. —^ = 2. 

x_2 X— a 

a c a=2x — 2 a. 

cx = 2a. -2x=— o — 2 a. 

x = 2^. ^n3. -2x=-3a. 

c X = } a. .^na. 
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EXERCISES. SECOND LIST. PAGE 176 

I. 8x + 6 = 0; — 8 6. • 1 

8. = a. 

8«-x = -6-86. 1 + x 

2x = — 46. l = a + ax. 

jc = — 2 6. Ans. — a* = — 1 H- a. 

So/ N iftj ic = ■ — = Ana. 

». 3(a — a;)=12(i. — a a 

3a-8ic=12d. 

-8«=-8a+12d. ^ '' + 5 = 2 

X = a — 4 d. -4n«. ' z x ' 

, a + 6=2x. 

». (o + x)» =• a« + x2. ,,^5 



2 



2£ix = 0. 

^ = ^- 10. 1 + ^ = 2. 

*• 4(86-x) = 3(26+x). xblxa=2ab. 

l26-4x = 66 + 8x. xC6 + a)=2a6. 

-^ 4x-3« = -126 + 66. 

-7«=-66. 



Ann. 



x=A«^_.. An«. 



X = f 6. Ans. 



a + /> 
X . , X 



^- ^Ca +&)(*+.&)=(« + 6)2 r. "• a'^''-6"^''" 
^^<iing each member by a + /;, x/> + a62 = xa + a^ft. 

X + 6 = 2 c. xa-xb = ab^ - fl2ft. 

x=--^^ z=—ab. Ans. 

ft a— 6 

" (x— a)(x — 6)=x(x+ r). 

*^**-6x+a6=>"'+cx. -o a , 6 

T *w 120. f- — — C 

^^ — 6x — cx = — a6. ex dx 

^ hx + ex ■=. ab. ad + be =: cdex. 

■« + 6 + e)a; = ffft. ^ ^ ad+_6c . ^^_ 

» = --«* Aru,. '^ 



a + 6 + r. 



18. ?j:ii:--^=-i. 



'^. (x— 6)(a— c)=(6— c)(x— a). * x x — c 

^atr—jBKr-^ bc= bx—JBK^^JJ>^'\- ac. x^ — 2 ry? + r2 — 2 x2 = — x^ + ex. 

ax— bx-= ac — br. — 2 rx — rx = — c\ 

(a — b)x = ac — 6r. 3 rx = r2. 

X = f!L=L?!^ = c. ^iw. x = '^. vbw. 

a-b 8 
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14. — = -• 10. -n;: + T-H =1- 

3 a a S ab be ac 

2«+3— 12x— 6= a. 2cz+Sax-\-bx = abc. 

— 10« = a + 3. _ abc 



10 



16. 



X— c 



^ + a = x-l. 17. ^ i- = ?^l^. 

c 4 a! + 6 4 

«-c + ac = xc — c. x2 + 2 6x + 62-16 = aj*-6». 

x-xc = — oc. 2te= 16 — 262. 

(l-c)x=-ac. a; = ^-^'. ^nj 



x= ^^ • u4n«. 

1-c 



18. 



x — a X — 2 
X— 6 X — 4 
x2 — ax-4x + 4a = x2 — 2x-6xH-2 6. 
— ox — 4x + 2x + 6x=— 4aH-2 6. 
ax + 2x— 6x=:4a — 2 6. 



a-6H-2 



19. =^^ + 



X— 6 , X — c _ 2. 



X— 3 x+2 

x2-6x + 2x-26 + x2--cx-3x + 3c = 2x2-2x-12. 
— 6x + 2x — cx-3x + 2x = 26 — 3c— 12. 

x-6x — cx = 26 — 3c-12. 



X— 6x — cx = 26 

^ 26-3 C- 12 .^ 
X = . Ans, 

1-6 -c 



r^- k^ r + k 
2 X + A; = r2 - rA; - rJ + ifc«. 
2x = A;2- rA:- A:. 

x=!^=llh^. Ans. 



21. x + a^/2x+_ay. ^^^ 

•x-f6 \2x+6/ 
x + a __ 4x2-f4ax4-a» 
X -f 6"'4x2 + 46x + 6«' 



_a__/2x_-j-j\« 
6 \2«+6/ ' 



X-hO ftX-'-t-^OX + O* 

. 4x8 + 4 6x2 + 62x + 4 0x2 + 4 a6x H- a62 

= 4x» + 4ax2 + a2x + 4 6x2 + 4 a6x + 
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This reduces by cancellation to 

Hence, xQfl — aP) = a'^b - abK 



_ a^b^ ab^ _ ab(b — a) _, _ ab 
~ 62_a2 ^ (6-a)(6 + a) a + 6 



. ^ns. 



b d a c 
^^^ - aftc* = b'kd - abd^, 
«^ + o6<Px = 62cd + a6c«. 

^'Aj+aW* ad* 



28. ?-l-^ + 3o6 = 0. 
a c 

ex — ac — adz + 3 a^bc = 0. 

ex — adx = ac — S a^bc, 

(c — ad)x = ac — 3 a^ftc. 

oc — 3 a'^bc 



x = 



3«. 



«5. 



c— ad 
2bx 



• ^n3. 



26 , c__6 

a X 2 — X a(2 — x) 
46aB — 26x2 + 2ac— acx = a6x — 2 6x2. 
4 6aB — acx — a6x = — 2 ac. 

2ac 



x = 



a6 + ac — 4 6 
a(6 + x)-(6 + x)(a - x) = x2 + ^. 



oc^ 
o6 + ax — ab-^ ox -f- 6x + x2 = x^ + -t-- 




ac* ^ 
X = Ans. 



J.n3. 



^. .- 



EXERCISES. PAGE 177 



A 
a 



= ah. 



b = 



==• This expresses the value of a in terms of A and 6. 
6 

— • This expresses the value of b in terms of A and a. 
a 



k ^ = } a6. 
a 



2A 



6 = 



^ • This expresses the value of a in terms of A and 6. 
6 

— • ThiB expresses the value of 6 in terms of A and a. 
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,^ 2x + 3 4a; + 2 1 •- 2x.3«, x , 

14. ' ■ — = — • 10. 1 1 rr J 

3 a a 3 ab be ac 

2«+3-12x— 6=a. 2cz + Sax-\-bx = abc, 

— 10x = a + 8. _ abc 

10 

16. ha = x— 1. 17. — ' = 

c 4 X + 6 4 

x-c + ac = xc — c. x2 + 26x + &2-16 = x2- 

X — xc=— oc. 2 6x = 10 — 2 62 

(l-c)x=— oc. 8-6' 



X = • Ans, 

1-c 

It X — a _ x — 2 

X— 6 X — 4 



X— o X — 4 

x2— ox — 4xH-4a = x2 — 2x-6x + 2 6. 
— ox — 4x + 2x + 6x=--4a + 2 6. 
ax + 2x— 6x=:4a — 2 6. 

« = i«^. An,. 
a-b +2 

19. x-6 x--c = 2. 

x-3 x+2 

x2-6x + 2x — 26 + x2-cx-3x + 3c = 2x2-2x-12. 

— 6x + 2x-cx--3x + 2x = 26-3c-12. 

X — 6x — cx = 26 — 3c-12. 

26-3C-12 .„„ 
X = • An8 

1-6 -c 

80. 2X4:^^^^ 1. 

r^- Jfi r -\-k 
2 X + A; = r2 — rA; - rJ + ifc». 
2x = A;2-rA;- k. 

x= . Ans, 

2 

21. xj^^/2x-haV ^^ 

'x-f6 \2x+6/ 
x + a _ 4x2-f4ax + a2 
x + 6~4x2H-4 6x + 62* 
, 4 x8 + 4 6x2 + 62x + 4 0x2 + 4 a6x + a62 

= 4x» + 4 0x2 + a2x + 4 6x2 + 4 a6a 
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'Hiis reduces by cancellation to 

Hence, x(62 — a^) = ««& _ 052. 

52«.a2 (6-a)(6 + a) a + b 

6 d a c a c 

^jyfeac - a6d« = b^cd - abd?x. ex- ac^ adx + 3 a^bc = 0. 

''^ + o^d^ = b^cd + abc*. ex — adx = ac — 3 o^fec. 

2^ ft^-j-g^c^ — ^. Jn« (^ "" ^^)* = ac — S a^bc. 

o^dc-^abd^" ad ^ _ oc — 8 o»6c ^^ 

c — ad 

a X 2 — X a(2 — x) 
46aB — 26x2 + 2ac— acx = a6x — 2 6x2. 
4 ftx — acx — a6x = — 2 ac. 

X = — Ana, 

a6 H- ac — 4 6 

•^- a(6 + «)- (6 + x)(a - X) = x2 + ^ . 



06 -f ox — ab-^ ax + 6x + x2 = x2-|-— -. 



b 

X = Ans. 

b^ 



I. 



EXERCISES, PAGE 177 
-4 = 06. 

<* = — . This expresses the value of a in terms of A and 6. 
6 

^ = — . This expresses the value of b in terms of A and a. 
a 

-^ = J aft. 

Oi = ^-= . This expresses the value of a in terms of A and 6. 
b 

h sr = — • This expresses the value of 6 in terms of A and a. 



126 

8. 
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C = 2 irr. 



r = — • An», 
2ir 



A 
2A 
2A 

' Bh 



B = 



ih(B-\-b). 
h(B + 6). 
Bh + hh, 
-2-4 + ^6. 

-2^H-fe6 
-A 



2A-hh 
h 



AnA 



100 
100 1 = pH. 
100/ 



r = 



-4n«. 



p = $60; r=$6; « = 2 yr. 
100-6 



r = 



60.2 



= 6 %. Ana. 



6. /=£r*. 

100 
100/ = pre. 
100/ 



P = 



rt 



^n«. 



r = 69fc ; /=$90; «= - 
100.90 



P = 



6.3 



= $600. A** 



7. V=\Bh 
ZV^Bh, 



-4n«. 



F= 1 cu. ft. ; B = \ sq. ft. 
3.1 



h = 



1 



= 3 ft. Aths. 



F = 1 cu. ft. ; 1^ = ^ sq. ft. 
31 



A = 



= 36 ft. -4ns. 



8. C=4(F-82). 

9C=6F-160. 

-6F= -9 C-160. 

F = i(» 0'\- 160). ^ni 
(a) = 0. 

F = J(0 • + 160). 

F=i. 160 = 32®. Aiw.- 
(6) 0=100. 

F=K0- 100 + 160). 

F=t(900+160). 

F = i.l060. 

F = 212°. Aim. 



9. 



p = Wjlfe. 




w = 62.6 lb. 




-4 = 1 sq. ft. 




^ = 40 f t. 




P= 62.6.1. 


40 


P« 2600 lb. 


Aia> 



10. P = t^a^. 

w = 64. 
w4 = 1 sq. ft 
^ = 3000 ft. 
P=64. 1-8000. 
P= 198,000 lb. A\ 
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1. P=wAh. 


12. P = t£;.4A. 


wA 


w-4 


J. = 6 sq. ft. 


P= 1401b. 


P = 18toiis = 


86000 lb. A=l sq. in. = tJ:^ sq. ft. 


w = 62.6. 


10 = 64. 


- S6000_36000_^f, ^^^_ 140 _ 140- 144 .g,,^,^^ 
62.6 . 6 376 64- jj^ 64 




EXERCISES. PAGE 180 


"-- »;A»ori. 


8. i;¥. 


•- ¥» or } ; if or f 


4. f 


ft. (a) f (c) f 


(e) f. (f7) f 


(ft) V. W H- 


(/) i. W f 



«- («) l=i-l = f 

(6) | = f.i = ff 

•• (a) — =-• (o) — = — • (c) • 

^ ^ 2b b ^ '^ 662 2 62 ^ ^ 1 

^- The first term of each ratio is the antecedent ; the second term is 
^^ ^ionsequent. 

•• 1. Ans. 

^0. Since C = 2 rr, the required ratio is -^, or 2 t. Ans, 

r 

U. The area of the circle = Tr2 ; the area of the square = 4 r2. Then 
^e ratio of the area of the circle to the area of the square is — , or - . 

Ans. 

11 Let r be tl^ radius of the sphere ; then 2 r in the edge of the cube. 
(If)*, or 8 r* = the volume of the cube, and 1*1^ = the volume of the 
ipbere. 

The ratio of the voliune of the cube to the volume of the sphere is 

ill, or ^. Ana. 
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18. i^et r = the volume of the sphere j then 2 r = the diameter of the 
cyUnder^s bajse and also its altitude. 
The volume of the cyUnder = J5 • o = irr* . 2 r = 2 irr*. 
The volume of the sphere = J wr^. 

Therefore, the ratio of the cylinder to the sphere is ^-— = -. Ans. 

Jrr* 2 

14. Let B = the radius of the large circle and r = the radius of the 
small circle. 

Then the circumference of the large circle is 2irJ3 and the small ciide 
is 2 rr. 

Therefore, their ratio is ^ or — . Ans, 

2irr r 

15. Let R and r represent the radii of the two circles. Then irlfl and 
irr2 represent their areas. 

7?2 7?2 

Therefore, the ratio of their areas is , or — • Ans, 

16. Let R represent the radius of the tirst circle and r the radius of the 
second. Then 2 R = the side of the first square and 2 r = the side of the 
second square. 

The ratio of the areas of the two circles is — . (Ex. 16.) 

The area of the first square = 4 R^. 

The area of the second square = 4 r^. 

4 R^ R^ 
Therefore, the ratio of their areas is , or — , which is the same as 

that of the circles. 

17. Let r = the side of one square ; then 2 r = the side of the other. 
Their areas are r^ and 4r2. 

4>2 1 

Therefore, the ratio of their areas is — , or - . Ans, 

4r2' 4 

Let r = the radius of one circle ; then 2 r = the radius of the other. 

Their areas are irr^ and 4 irr^. 

Therefore, the ratio of their areas is or - • -^ws. i 

' ^-.•.2» "'■ A I 



4irr2' "" 4 

18. Let e = the edge of one ; then 2 e = the edge of the other. 
Their volumes are e^ and (2 e)' or 8 eK 

gS 1 

Therefore, the ratio of their volumes is — , or - . Ana. 

8es' 8 

Let r = the radius of one sphere ; then 2 r = the radius of the other. 
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"^eir volumes are - irr3, and - ir(2 r)3 or ??Jl'. 

3 3 3 

^erefore, the ratio of their volumes is -i — r , or - • Ana, 
^ ^^irr*' 8 

^•- Hi or |. An8, 

EXERCISES. PAGE 184 

^'oTB TO THE Tbacher. — Problems of the mixed types as found in Exs. 

8, and 9 illustrate the kind of proportions one meets in mechanics, 
ijsicSf.and other applications. Thus, in the study of the lever (§ 112) 
rtain forces are in the same proportion as certain distances. 

L. (a) 6 is to 6 as 10 is to 12. (6) 3 is to 4 as 6 is to 8. 

(c) — listo2as2isto— 4. (d) ^istoJas2istol. 

L The extremes are (a) 5, 12 ; (6) 3, 8 ; (c) — 1, — 4 ; (d) J, 1. 

The means are (a) 6, 10 ; (6) 4, 6 ; (c) 2, 2 ; (d) J, 2. 
L number of proportions can be given in each of the examples from 
). The following are given as illustrations. 

;. 2 inches is to 8 inches as 4 inches is to 16 inches. 

u 1 ft. = 12 in., 1 yd. = 36 in. 

1 in. is to 3 inches as 1 foot is to 1 yard. 

K 1 qt. = 2 pt. ; 1 gal. = 8 pt.; 2 gal. = 16 pt. 
1 pt. is to 1 qt. as 1 gal. is to 2 gal. 

I. First express all the quantities in hours. 

1 second = -g^^jf hours. 
1 minute = ^ hours. 
\ hour = J hours. 
IJ day = 30 hoiuB. 
1 sec. ; 1 min. = J hr. : 1 J days. 

r. 1 dollar = 100 cents ; 1 meter = 100 centimeters. 

1 cent : 1 dollar = 1 centimeter : 1 meter. * • 

I. 1 lb. = 16 oz. ; 1 qt. = 2 pt. 
8 oz. : 1 lb. = 1 pt. : 1 qt. 

. 26 mi. _ 10 gal. ^ 
' ao mi. 12 gal. * 

EXERCISES, PAGE 186 

1. 9 X 40 = 360 ; 8 x 46 = 360. So the proportion is correct, 
f. 7 X 18 = 6 X 21. Proportion is correct. 
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8. - 10 = - 10. Correct. 

4. i = -y*. Correct. 

5. 21 X 42 = 882 ; 19 x 105 = 1995. Since 882 is not equal to 
the proportion is incorrect. 

6. 1692 =^ 1767. Hence the proportion is not correct. 

7. -80 =-80. 

8. 90 = 90. 

9. 546x22/2 = 546x2^2. 

10. (2x + 22/)(2x-2y) = 4(x2-y2), thatis 

4(x + y)(x - y)= 4(x2 - 2/2). 

11. (o + 6)(a2-62)=:(a-6)(a + 6)2. 
This may be written, 

(a+ 6)(a + &)(«- 6) = (a- 6)(a + &)(a+ b) 
in which form it is easily seen that the equality is true. 

12. (x2 4- lOx + 16)(« - 4) = (x2 + 4x - 32) (x + 2). 
This may be written, 

(x H- 8)(x + 2)(x - 4) = (x + 8)(x - 4)(x + 2). 

18. 



14. 



15. 



16. 



17. 



X _1 


18. 


X : 31 = 33 : 68. 


12 S' 




68x = 1023. 


3x = 12. 




X = 15^\. Ans — 


X = 4. Ans. 
4 X 


19. 


21 X 
26 13 


6 10 




26x = 278. 


6x = 40. 




X = lOJ. Ans. 


X = 6J. An8. 


20. 


14 : X = 28 : 21. 


15 : X = 12 : 8. 




28x = 294. 


12 X = 120. 




X = 10). Ans, 


X = 10. Ans. 


21. 


(X — 5) : 4 : : 2 : 3. 


9 : 15 = 18 : X. 




3x-15 = 8. 


9x = 270. 




3x = 28. 


X = 30. Ana. 




X = 7|. .Aiw. 


25 8 


22. 


x.(x-6)=9:14. 


32 X 




14x = 9x-64. 


25 X = 256. 




6x=-54. 


X = lOi/^. Ans, 




x=-10t. ^ns. 
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x-S 6 


29. 


Let X = the part one ma.n re- 


aj-4 6 


ceives 


; then 6300 — x = the part 


6x — 18 = 5x-20. 


the other man receives. 


6« — 6«= 18 -20. 




X 3 


as =•'2. Ana. 


6300 - X 4 


X 6 
20 8 
8x = 100. 

X =z 12}. An8, 




4x = 18,900 — 3x. 




4x + 3x= 18,900. 




7 X = 18,900. 
^ = 2700.1 ^^ 
6300 - X = 3600. / 


iet X = the required num- 








80. 


Let X = the income from 


Then, ? = ?• 


one investment ; then 860 — x = the 


' 2 8 


income from the other investment. 


8aj = 16. 




X 6 


X = 5|. /fnd. 


860 -X 8 


Let X — the number. 
Then,? = |. 




8x = 6100 — 6x. 
8x + 6x = 6100i 
14x = 6100. 


1 *J 

3x=14. 
X = 4|. Ans. 




x = 364.281. 1 ^^ 
860-x = 486.71i./ 



. Let X = one part ; then 
X = the other part. 
X _.3 
36 - X 4* 



4x= 106 -3x. 
7x = 106. 
X = 16. 
86 — X = 20. 



81. Let X = the number of cu. ft. 
of sand used ; then 600 — x = the 
number of cu. ft. of cement used. 
X 2 

1 



Ans. 



. Let X = the larger part ; 
26 — X = the smaller part 

x + 1 ^4 
26-x-l i' 

x + 1 = 100 — 4x- 4. 
x + 4x= 100- 1-4. 
6x = 96. 

^ = '^'\ Ans. 
86 - X = 6. 



600-x 

x = 1000 — 2x. 
3x = 1000. 

1000-x = 



:1 



82. Let X = the number. 

Then, i+i^ = i±^. 

2 -f X 7 +x 

;b^+8x + 7 =;»»•+ 6x + 8. 
8x-6x = 8-7. 
2x= 1. 
X s }. An», 
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n n4- 2 



88. 



n4- 1 n + 3 
n2 4- 8 n = n2 + S n + 2. 



It is evident that the four given numbers cannot form a proporti 
since the product of the means does not equal the product of the 
tremes (§ 111). 

84. Since d = 100, we substitute in the formula, 

r=l±£^andget 

F_ 100 4- 34 
» ^ 84 * 

F^184^ 
V 34 * 

Tr^l34i? 
34 

But t) = Jir . 18 = f . y . 1 = Jl cu. in. 

Therefore, F = IMjJJ = i6.6 cu. in. Ana. 
' 34 

85. F_ d + 34 Substituting the given values, 

= 192} ft An». 



v_ 

V 

84F = 


d + 34 

34 
; »d + 84 V, 
34F-84t). 


d = 
F = 


84^-^ 
20 cu. in. 


V = 


3 cu. in. 



EXERCISES, PAGE 188 

1. W= 4, t£> = 2, and D = 6. 

Substituting these values in the formula, 

W^d_ 
w D' 

4_d 
2 6* 

2d = 24. S 

d = 12 inches. Ana. 
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«. -2:=i 



w D 










(a) ? = 1. 




(c) ^= ^ . 






92) = 8. 




10 w; = 9. 






D = J inch. 


.Atm. 


10 = .9 inch. 


An«. 








^^^ 3 12 
(^> 16= D- 






4d = 8. 




8 D = 192. 






d = 2 feet. 


Atm. 


D = 64 centimeters. 


And. 



8. Let X = the distance from the 56-lb. boy ; then 12 — x = the distance 

from the 112-lb. boy. 

X 112 



that is, 



12 - a; 66 ' 

X _2 
12 -X 1* 



x = 24 — 2x. 
x+ 2x = 24. 
8x = 24. 

x = 8. 

Therefore the fulcrum must be 8 ft. from the end supporting the 56-lb. 
boy. 

4. Let w = the weight of the lighter boy. 

Here, W- 106, D = 6 and d = 7. 

Bubstituting in the formula, 

W d 



w D' 




106 7 
w 6 




Tw = 626. 




w = 76 pounds. 


Ana. 



5. Letp = 160 lb., D = 1 ft., d = 4 ft., to find IT. 

Substituting these values in the formula 

W_d 

we get -5^ = i. 
* 160 1 

W = 640 pounds. Am» 



§111. 
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6. Letp = 10 lb., 2> = 5 in., d = IJ ft., or 18 in. ; to find W. 
Substituting thiese values in tlie formula 

W_d 
P I>\ 

10 6* 
6Tr=180. §ii: 

TF= 86 pounds. Ana, 

7. Let J) = 10 lb., d = IJ ft., or 18 in., D = 6 in. ; to find W. 
Substituting these values in the formula 

W d 



p D' 




W 18 
10 5 




6W= 180. 




F'= 86 pounds. 


Ana, 



§11 



8. Let d = 2 ft., or 24 in., D = 3 in., W= 100 lb. 
Substituting these values in the formula 

p D' 
100_24_g 

P 3 

8p = 100. § 111. 

p = 12} pounds. Ana, 

10. This problem is very much like No. 6. 

Let W represent the weight, p the power. Listead of stating that D 
and d represent the distance of the weight and the power, respectively, 
from the fulcrum, state that they represent the weight arm and the 
power arm, which is the same thing. 

Substituting these new expressions 1^ the formula 

W_d 

weight _ power arm 
power weight arm 

Therefore, weight x weight arm = power x power arm. § 111. 
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EXERCISES. PAGE 192 

^- Let r = eO, iV=100, andt = 20; toflndn. 
^^festitutiiig these values in the formula 

r_ n 

60_ n 
20 100 ' 
20 n = 6000. §111. 

Therefore n =? 300 turns per minute. Ans. 

Z: X«t r= 90, -^'= 1, and n = 2 ; to find t 
^^^efcituting these values in the formula 

T n 

90_2 
t l' 

2 < = 90. § 111. 

t = 46 teeth. Ans. 

^» In this problem we are to find the number of teeth in the large 
^^©1 compared to the number in the small wheel. Let n = 2N. 
Substituting in the formula 

r_ n 

T_2N 

or — = - . 
t 1 

Therefore r=2«, §111. 

that is, the wheels should be made so that the number of teeth in the 
large wheel will be twice the number in the small wheel. 

4. Let T = the number of teeth in the large wheel, N the nimiber of 
revolutions made by the large wheel, t the number of teeth in the small 
wheel, and n the number of revolutions made by the small wheel. 

The„,f = |; 

orn = — . § 111. 

t 

If r teeth are added to the rim of the smaller wheel, the number of 

teeth on its rim is t + r. Let n' = the number of revolutions per second 

the second wheel will make after the increase in the number of teeth. 
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ostituting these values in the formula, 



T 

t + r 


n' 

N 








NT 


= n'i + nW, 






§1U 


Therefore, {t -f r)n' 


= NT, 








and n' 


NT 








n — n' 


NT NT 

t t+ r 
__ NTt + NTr - 
Kt + r) 
NTr 

t{t + r) 


NTt 






NT NT 

It is evident that is less than , since 

t+ r t 


1 it has the 


same nuCT^^( 


ator ajid a larger denominator. 










Therefore the number of revolutions is lowered ^ ^ ^ 


when 


r t&etb 



er. 



are added. ^(* + ^^ 

EXERCISES, PAGE 198 

1. Since the wheels are of the same size, D = d. 



Substituting this value in 


the formula 




D 
d 


n 




D_ 
D 


n 

N 




1 = 


n 



N 
Therefore, N=n. 

2. Since the diameter of the small wheel is ^ that of the large wheel, 

D = Sd. 
Substituting this value in the formula 

d N' 

d N 

N 
Therefore, n a 8 .y* 
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I. This problem is similar to the 4th on page 172. First find the 
nber of revolutions the 3-inch wheel makes ; then find the nmnber of 
olutions the 5-inch wheel makes. Subtract the second result from the 

!)= 10, d = 8, iV= 1 ; to find n. 
Substituting these values in the formula 

d N' 
10_n 
3 .1* 
Therefore, 8 n = 10, § 111. 

n = 3J. 
60 • 3J = 200, the number of turns per minute. 

'o find the second result, we use the same values, except d = 5. 

Then, 15 = ^. 
6 1 

6n = 10. §111. 

Therefore, n = 2. 

60 . 2 = 120, the number of turns per minute. 

Then, 200 - 120 = 80 = 

number of turns per minute the smaller wheel will be slowed down if 
liameter be increased 2 inches. Ans. 

, First find the number of revolutions per minute the wheel with 
neter d makes ; then find the diameter that it may increase its revolu- 
s by g ; finally subtract the result from d. 

hus, before the small wheel is altered we have 

- = — , or DN=dn. (1) 

d N 

the speed of the small wheel be increased by q revolutions per 
ute, it becomes n -\- q, and its diameter takes on a value d' such that 

DNz=d'(n-^q) (2) 

DN 



From (1) we have d = 



n 



From (2) we have d' = ^^ — 
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Therefore, the decrease in the size of the diameter of the small wheel is 

DN DN 



d^d' = 



n n + q 



= dn(1 — L_) 

\n n + qj 

= ^^? ■ An,. 

n(n + q) 



EXERCISES, PAGE 195 

1. Substituting the given values in the proportion 

AB ^ BC 
A'B' B'C' 

12 18 



§ 116, a. 



8 ^ B'C 
12B'C' = IU. §111. 

B'C' = 12. Ans. 

2. Let X = the height of the tree in feet. 

Then, * = ^. §116 a. 

4 5 

5x = 200. . §111. 

Therefore, x = 40. Ans. 

8. Let X and y be the unknown sides of the second triangle. In this 
problem it will be necessary to solve two proportions, one for x and one 
for y. 

^ = |. §116a. | = |. §116a. 

3x = 8. §111. 3 2/ =10. 

X = 2} in. An8. y = 3J in. Ana, 

4. Let X = the area of the second. 

Then, « = |, §115 6. 

that is, ^ = ?. 
X 4 

9 a; = 24. § 111. 

X = 2J sq. in. Ans. 
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6 . Let A and B represent the two lots, and s represent the side of the 
first lot ; 2 s = the side of the second lot. 

Then,-= — , §116&. 

that is, — = -• 
' B 4 

This means that the area of ^ is four times that of A, no matter what 
the shape. All that is necessary is that the two lots have the same shape. 

6. Let X) = the diameter of the iii-st circle, A its area. 

Then, 3 D = the diameter of the second circle. Let A' = its area. 

A = J>L, §116 6. 

A' 9 2)2 ^ 

A 1 
that is, — = — 

' A' 9 
Therefore, the area A' second circle is nine times that of the first. 

7. Let V = the volume of the smaller sphere, 

and v' = the volume of the second sphei-e. 

. Then, -'',=>' §116c. 

that is, - = -. 
v' 8 

Therefore, the second sphere r' is ciprht times the first sphere, v. 

%, Let B = the vohune of the larj^e bottle, 

and B' = the volume of the small bottle. 

that is, -^=i, or 
^ B' 1' 

- = which means that B holds eight times as 
much as B' . 



140 
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9. We see from the figure that we have two similar triangles, ABE 
and ^ CD. 

AF= 6 ft. 6 in., the height of the man. We can see from the figure 
that BG is also 6 ft. 6 in. q 




Fig. for Ex. 9. 

Since EG, which represents the pole, is 12 ft., it follows that 
EB = 12 ft. - 6 ft. 6 in. = 6 f t. 6 in., or 6i ft. 

AB = 7 ft. ; ^C=68. 
AB_EB 
AG DG 

Substituting the above values in this, 

63 DC 
7 DO = 409.6. 
DC =68.6. 

The tree, BH = DG -{■ GH, or DC + the height of the man, 
that is, 68.6 ft. + 6.6 ft. = 64 ft. An8, 



10. The triangles GAB and GGB are similar. 

AB^ OA 
GD GG' 



So we have 



8115 



a. 



§1 11. 



Incase 0^ = 3, 0C = 6, this gives ^ = ?; that is, -4B is ? CD. 

GD 6 6 



EXERCISES. PAGE 197 

1. Let X be the mean proportional. 

Then, 5 = ^. 
X 24 

x2 = 144. 
X = 12. Ana, 



1111 
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•.?=* -2r8x 

X 27* 

aJ« = 81. § 111. 

a; = 9. ^718. 

^ ^ = ?. 6. 

z 2 

«« = 100. 
X = 10. Ana, 

4. t? = -?-. 7. 

X 9a X 9m3n 

iB2 = 86a2. §111. x2 = 36m*n2. §111. 

2 = 60. J.n«. x = 6 m'^n. Ana. 



X 2 r 




a;i = 4 K 


§111. 


as = 2 r2. ^rw. 




1 X 




« (a +6)2 




a;2 = (a 4- 6)2. 


§111. 


aj = a + 6. -4n5. 




4 win X 





Since CD is the mean proportional between AD and D£, 

AD^CD 
CD DB' 

AD = 2 in., and DB = 18 in. 



§116. 



Sxibstituting these values, — = — ^. 
^ ^ CD 18 

OP = 36. §111. 

CD = 6. Ana. 

9. ^B = 29 ft. ; ^D = 4 ft. 

Then DB = 26. 
Substitattng values in the proportion 

AD DC J H8 





DC 


DB' 






4 


DC 






DC 


26 






DC^ = 


100. 






DC = 


10. 


Ana, 


10. 


We have the proportion 








PS 


PT 





§11& 

PiJ = 9f; iJ5=60J; thenP5=60. 



Subfltitating these values, -^=-^' 



PI* = 676, Pr;=24. 4n«. 
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EXERCISES, PAOB SOO 



1. Draw the lines XX and YY at right angles. Take a unit ( 
for a month, and a unit on YY for 9 1. 00. Mark each unit on XX 
flret letter of the month, and number the unltB on YY beginning n 



I 


1 




n 












2\ 




l\l 


K 












ij 






" 






^ j__ __ - X 




1 1 1 "■}"-!• 1 ! 


i . 1 1 . ! 1 



Fto. I 



The 3 20.00 for January is represented by the line J, heginning c 
and extending to the line marlied 20 ; the $10.00 for February Is 
sented b; the line F, beginning on XX and extending to the line n 
10. Ill the same way the remaining lines represent the expenses ( 
other months. 

The resulting figure Is a diagram of the year's 
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*■ Hiaw the lines XX and YY nt right angles. Take a unit on XX 
[or a jgnj^ and the distance between two heavy lines on YY for 1000, 
'™* each unit on XX by a year, beginning with 1891 , and nuinber the 
nntte on YY beginning with 1. 
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1 







The 4000 for 1891 Is repreaented by the line beginning at 1891 on XX 
and exundlng to the line marked 4 on YY ; the 4500 for 18»2, to repi«- 
iented by the line beginning at 1892 on XX and extending to the point 
halfway between the lines crossing YY at 4 and G. In the same way the 
remidning tacts aro represented by different llneH, 

llie resulting figure is a diagram representing the miles of railway btUlt 
In the U. S. trom 1891 to 1900. 
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8. Draw XX and YY at right angtea. Take » unit on XX to repre- 
sent an hour and a unit on YY to represent a degree. Number eacbuniu 
on XX beginning with T, and each unit on YY beginning irith 22. 

Since 22 is on XX, the temperature at T o'cloch must be indicated bj ^^. 
point. 24° at 8 o'ulock 1b represented b; a line from 8 ou XX to the lln^s 
through 24 on the yyUne. In the same way the remaining temperature « 



mrrfl^-S^ 



rntp 


2 ... 'xjmJ^ . --i^ 


-_ -^ 



4. Tliis is similar to Ei. 8. The negative numbers are repreeented b^ 
lines below XX, 0° at 3 o'clock is represented by a point on XX. 



S. It ia uecesaaiy in tliis example to reduce the dlfierent denoi 
lo quarts. The table tben becomes, 

1 pt. = ) qt. 
1 qt. = I qt. 
1 pk. = B qt. 
1 bu. = 32 qt. 
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-ffn., »»"""' 



1^ -»"'■ 



„«»»*°' 
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EXERCISES, PAGE 208 

1, S. Draw XX and YY at riglit angles. Let two uuits oi 
\ year, and one unit on I'l' represent two pounds. 



M\ 



numbering with 6 on ZZ and with 40 on I'l'. Instead of drawi 
heavy upright linen as in g 117, mark their upper end points with i 
(x) wid then draw a «mnoU» curve throiiRh all the points. Tl 
weightH of the hitjs and girls are ensilf compared when the two gra| 
on the same sheet. 
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4. Each unit on XX lep- 
resents » month, and each 
unit ou ¥¥ rept«8ant8 two 
dollars. The graph dlSen 
from that in Ex. 3, as It k 
not a straight tine. 



leh unit on JTX represents i 

and each unit on 

tie graph is a strai^t line. 



' 1 ij? V 7 ? — 



TlO. FOB Ex. 3. 




Fio. roE Ex.. i. 
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S. Each unit on XX 
representa a degree. 
(a) 78". (6) oe=. 



, and each unit o 



"" 7" TTMl i ll ' tl ! r i ti "H^ " 



Fia. roB Ex. 0. 
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EXERCISES, PAGE 206 

lad the inUrest on f 100 at 2 ^ for 

' y-i 3 yr., etc. Represent these 

■aintheezEUDplesIn g 117. Draw 

through the pointe. The line ia a, 

.line. 

iquaUon cort«sponding to this tine 




__Y 

I 

no 



S. This example is sjuiilar to Ex. 1. 1 
graph is a straight line. 

The equation corresponding to this line is 



roK Ex. 2. 

nt let t, in the equation i = bt, take the 

I, a, 8, etc. 

gives the following table : — 



Year 


5 


2 


3 


eic. 


Int. 


10 


16 


etc. 



esentiiig these values as in g 120, and 
; a line through the poInl«, tlie resulting 
line iii tlie graph of the equation 



( 


— --- 


::::::: 


---" 


::::f:: 


z---.±z-.i 


v., 
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4. Let a = the number of miles walked in t 

Tbeu a = 2^1. 

Let t take the TtHuea 1, 2, 3, etc. 

TMb gives the following table : — 



Hour 


i 


2 


3 ; etc. 


Miles 



Follow the same plan that iM given in Bi. S. 
Tbe retiulting straight line ie the graph of the 
equation 

. = 2)1. 



G. As In Eza. 3 and 4. 



Substituting these values in tlie eijuation 
8 = 16^, w« get the follr>\viii!j; table ; — 



Seconds 


1 


(54 


3 
144 


-!!^ 


Feet 


16 



is the graph of the equation 
= 181=. 




Vm. >«&Bs.a. 
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1. To locaU point (— S, 
— 1), count 3 units to the I^ 
of the v-itxis and oue miit 
belou the z-«xia ; to locate 
point (2, — 4) , coont 2 unita 
to the right of the y-asis and 
4 anita below the z-axis ; to 
locate point (—1, 2), count 
1 unit to the left of the y-axis 
atid 2 units cib<yve x-bjos ; to 
locate point (3, 4), coimt 3 
niiita to the right of the y-azia 
^Ad 4 nnf tjj oboiifi the it-ana j 
to locsta point (— 3, 7), eeunt 
Sunltsto Uie I^ of the iHois 
Ud T unilB aboee the x-aiis. 
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s, 


>AOE 201 
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1 Ex. 2. 



3. The Uiree points are located 
an ill Exs. 1 and 2. When the 
three points are joinLil, a triangle is 
forme<1. Tlie middle point of the 
horizontal line is (— 3, 1). 



S. ThisUeiinilar to Ex. 1. Re- 
member that + means to the right 
of the v-axis, or above the z-axis ; 
— m«anB to the l^ of the v-azis, or 
Mow tb« e«xli. 
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Vto- »» Ex. a. 



° I 
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4. Let the i-axis reproBe 
weRt streets, and the v-axl 
north and south streets, 
comem " are at the point 

The first flag pole is at 
and the second one is at (0 



S. Plot the points as in Exs. 1 
and 2, All of these points lie on 
one straight line. 



OC 

--i-rr-iii- - 



EXERCISES, PAGE SIO 







valiiea fo 


X, as. 


0, 1, 2, 3, 


lfi; = 


then 


+ i, = 4 


Ux = l 


then 


l + y = 4 


Jtx = 2 


then 


2 + » = 4 


Itx = 3 


then 


3 + v = 4 


nz = 4 


then 


4+y = 4 


These 
table: 


value. 


form t 



Pmo. roft-Bx. 1. 
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Ji'^ei.te these points as In S 121, and draw the line through them. This 
e i& the graph of the equation x -f-y =^ i. 



•■ Thaw the graph ot x — y 
VOTta the table as in Ex. 1. 



• 1 «j ■ 


3 


4 1 ete. 




',->]-' 





l|ete. 
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a. Draw the graph of 

1 + 2 j/ = 0. 
Form the table as in Ex. 



V 



3 


21 


2 


3 


4 


etc 


2 


1! 


1 


etc. 



4. Draw the graph of 
^orm the table as in Ex. I. 



X 





aj 


4 


*i 


y 


4 






Fro. FOB Ex. 4. 



S. Draw the graph of 
Form the table as in £ 
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6. Draw the graph (or 
Form the table as in Ex. 1. 



I 


-1 


.ji 


3 







X 


-1 





1 


2 


3 


y 
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M. 





-1 
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61 


4 
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Fio. roft Ex. 6. 
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/t- 


/ 




~l 
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"^ 





1. PAGE Bll 

Plot 3z — 22/=— e. 
Ux-Q, 3-«-ay=-a. 



The two points on the axes ai 
therefore, (0, 3) and (— 2, 0). 

Plot the two points and draw 
sf aight line through them. 

The straight line ia the graph 
ohe equaUon Si-2v = -fi. 
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B. Plot8a; + 2» = -e. 

By odng the same process as in 
Ex. ], we find the two points on the 
axes to be (0, — 3) and (— 2, 0). 

The line pusiag through theee 
two points Is the graph of the equa- 
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no. roB Ex. t 



s. Plot Sx-2jf-e = o. 

The two points on the axes 
(0, -8) and (2,0). 

It Is best to trannpiMe the ■ 
wid use the form 8 j — 2 v = 0. 



■.n,y = 



B (0, 0) 



Ux 

Ux 

Two convenient points x 
and (2, 3). 

In this case we cajinot find two 
points by fii«t assmniug that x = 0, 
and then that y=(i. The reason 
for this ia that the hne crosses the x 
and y axes at the same point, 
namely the origin. 



TZZ I 
f Tx 



Fia. TOE Ex. 4. 



v^_X^__ 


J 




::;?-::::::r 


T^:;::::::: 


:/:::::"::: 



8. Plot2T-5l/=slO. 
The two poinm on the 
(0. - 2) ajKl {6. (I). 



TEACHERS' MANUAL 



X 

O 



Draw the grapha < 
lug simulUneous eqi 
termine from the ^ 
hare a solution lui 
inconaiBtent, Whei 



& solution, find (from the graph) what 
equations. 


t 


Is 


and test, 


four 


■ 1. x + 2v = S, 

The graph for each equation la 
found as in § 124. 

The two lines representing these 














Y 












V 




















\ 
































\ 
















- 


A 


(1 


















\: 
















c 








- 


- 
































1+2 = 8. 2 + 1 = 8. 
8=8. 3 = 8. 
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. 2 a: - 4 (/ = 8. 
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The lines repres 
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fore, the equatiout 
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8a-2p = 6. 


~ 




~ 


~1 


~v 


— 
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"" 


"" 
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~ 
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~ 
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The Unee representing these 
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* = !. and v = 0, should BatMy 

ChKt. 






















/ 
























































s 










X 
















c 




/ 




































































\ 
























































































































































Y 
























- 








s 
























































\ 


































s 
























































Sx + -2>j=-S. 
The lines repreaentinR the™ 
enuatlonM ilo mit meet. Tliera- 
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nu. iron Jia. 1. 
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«quiltioi» trowt at (0, S). Tlifii, 
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both equations. 
































Check. 
































3- + 2 -3 = 0. 8 -0-2 -3 = - II. 
































+ 6 = 8. 0^« = -6. 
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y 1 1 


i 




^'' 








^*'- 0- 








1 



e. Plot 4 a 5= 7])- 14. 

It is best to change thii 
a.onto4x-Ty = - 14. 

The two points on tlie a. 
(0, 2) and (- 31, 0). 



EXERCISES. PAGE 8 
Draw the graphs of the 
Ing BimuKaneous equation 
tannine from the graphs 
have a solution and wli 
incoiiaistent. Wlienever 



& aolutioD, find (from the graph) what 


t 


is 


and l«st your 


M8U11 


■ 1. x-\-2v = 3. 

The grapli (or each equation Is 
found as in § 124, 

The two lilies representing these 
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1+2 = 3. 2 + l = S. 
8=8. 3 = 8. 
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C - 2 ji = 6. 

lines representing tbese 
tm crosa at (2, 0). Then, 
and y = 0, Bhoiild Batisfy 



i-0 = 6. 3-2-2-0 = 8 







Fia. coK Ex. 3- 



4. 3t+ 2tf = fi, 

3/ + 2j/=-a. 
The ]in«a rupreaenting theM 
Eijiiations do not meet. There- 
fore, tho Kjuationa are incon- 



lines rfprewiLiiiiB theBp 
aa oroHS iit (0, 3). Then, 
and y = 3, should BiUit^; 



-^8 = o. 
6 = 6. 



-2.. 1 = ^1!. 
- M = - 0. 



'_ 2—0 ^^ 

I 1-- 



7io. FOK Ex. 9. 
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The lines representing thee 

tjons cross at (— 4, — 8). 
z = — 4. and y = — 3, sbould 

the equations. 
Check. 
8(-4)-2(-3) =-6. -8 
~ 12 + 6 - - 6. 



Fia. FOB Ex. 6. 



The lines representing the«e eqiifrtlona 
do not meet. Therefore, the equadons 
are inconslHtent. 
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Fki. fob £x. 8. 



Fio. »0R Et 7- 



B. 2i + Sj/=I8, 

iE=-2. 

The lines repreaentin 
equations cross at (— 
Then, x = —2, and 
should satisfy the eqaaU 

Check. 
2(_2) + 3(5|)=18. - 
- 4 + IT = IS. 
18 = 18. 
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(_lv=-5, 
c + 2i/ = 5. 

lines represent! HK these 
DS cross at (}, 1}). Then 
ajid V=Ht ^ould satisfy 
ations. 
t. 2CJ)-4(li) = -6. 

i_e=_5. 

-5 =-5. 

2 + 8 = 5. 



3;c+ j/ = T. 
The lilies representing these eguik- 
tions crcne at (1, 4). Then, x = l, 
ciDd y = i, should satMj the equa~ 

Check. 4.1-4 = 0. 
4 -'4=0. 







— N--- 


---;-- .^--^t- 


:::^f; 


?;-== "=ir= 


^^~a-^ 


:::i ::::^\:: 




V--- -^--V- 




?^::: ::: ::^- 




fffl ^m 



Fia. FOR Ex. 10. 



11. The two lines meet at (0, 0). 
18. The two lines meet at (If, )). 



•EXERCISES, PAGE 21S 

»ke each unit on thi^ /-axis to represent 1 hour and each unit on 
lis to represent 10 utiles. The motion of the boy ou the bicycle is, 
•preBeuted by a atmigbt line Btartiug at the origin and rising one 
■ every unit it goes to the right ; that is, it in represenWd by tlie 

lutomobile did not start till 8 houn had passed, and then it weut 
sta of 30 mllas an hour, lis motion !■ repTeaentad by a line th>' 



» 






: mU^ 


10 i^ 


,, <« .«) >K 


^ 


i ''-V 


•^ / 


' g cf- « 


^°1ii^ 





represented by & straight lii 

for every unit it goea to the right ; tli 
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starta at the S-hour mark on the x-asi 
then rises 3 nnils for every unit it goes 
right ; that is, it Is represented by thi 
CD. 

The point, K, where the two lines 
corresponds to the meeting of the boy ai 
automobile. The time that goes witl 
point, as measured off on the a-axis, 
hours ; the distance, as measured oS c 
V-axls, h 45 miles. 

S. Talie each unit on the x-stiia to : 

sent 1 second and each unit on the y-a 

represent 10 yards. The motion of J is, 

starting at tlie origin and rlting 2.'2 

is, it is repivHented by AB, 



^ 



Since B was given 50 yards start and goes 12 yards per second, tb 
representing his motion starts at 50 and risea 1.2 units for every v 
goea to tlie right ; that is, it in represented by CD. 
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l&t K, where tlie two lines croBs, coireaponds to the place where A 
. B. The diMance that goes with this point, aa measured ofi on 
I, ia 110 yards. Since A passes B at this diBtaaoe, he will win the 
bserve that the time occupied is 5 hours, since with the point K 

the x-fucis.) 

ke 1 unit on the x-axis 
!iit I hour and eiich unit 
ixis to represent 6 miles. 
l'h trip downstream is 
all by a straight line 
it the origin and ritang 
IT every unit it goes to 

; that is, it is repre- 

AB. 

turn trip is represented 
no CD which starts at 
i the unit representing 

hour and rises \ unit F'"- ™i Ex. 3. 

unit it goes to the left. 

, of crossing, A', corresponds to the distance of each trip. 
>n llie ^-axis, is IS miles. 





y , ■ 


7 






~''.zL 




4-1 " , t^M, 


i / ^^ 


' S=.= 


4 1 i.X 


J5"' i 


_ _ ± ± : 



EXERCISES. PAGE 817 

>m the graph (S ]2o) we SPe that the solution is, a = 2, y = 4. 
x^y = (S, (I) 
^t--iy=-2. (2) 
1), / = «-(/. (3) 

ntinp ill t2), ^{V,- ij)- 2j/=-2. 



8-3,1/ 



■■iy = 



-20. 



utinginCa). 

utioii is I = 2, y = i. 



« + J/ = 7, (1) 
x-ff=l. (2) 

1^ = 7-111. (8) 
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Substituting in (2), x — (7 — x) = 1. 

X — 7 + X = 1 . 
X + x = 7 + 1. 
2x = 8. 
x = 4. 
Substituting in (3), y = 7 — x. 

y=7-4 = 8. 
The solution is x = 2, y = 3. 
Check, 4 + 3 = 7. (1) 

7 = 7. 
4-3 = 1. (2) 
1 = 1. 

8. x + 3y = ll, (1) 

3x + y = 9. (2) 
From (1), x = ll-3y. (8) 

Substituting in (2), 3(11 - 3 i^) + y = 9. 

33-9y + y = 9. 
-9y + y = 9-33. 
-8y=-24. 
3/ = 3. 
Substituting in (3), x = 11 - 3 • 8. 

X = 11 - 9. 
x = 2. 
The solution is x = 2, y = 3. 
Check, 2 + 9=11. (1) 

11 =11. 
6 + 3 = 9. (2) 
9 = 9. 

4. X + 2/ = 12, (1) 

3 X + y = 24. (2) 
From (1), X = 12 - 2/. (3) 

Substituting in (2), 3(12 - y) + 2/ = 24. 

36 - 3 2/ + 2/ = 24. 

-3y + 2/ = 24-36. . 
-22^=- 12. 
2^=6. 
Substituting in (3) , x = 12 - 6. 

X = 6. 
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on is X = 6, y = 6. 

6 + 6=12. (1) 

12 = 12. 
18 + 6 = 24. (2) 
24 = 24. 

X + y = 30, (1) 
3x-22/ = 26. (2) 

X = 30 - y. (3) 
agin (2), 3(30 - y)- 2y = 26. 

90 -3y- 22/ = 26. 

-3y-2y = -90 + 26. 
— 6y = - 66. 
I/=16. 
^in(3), x = 30-16. 

x= 16. 
on is X = 16, y = 16. 

16 -h 16 = 30. (1) 

30 = 30. 
46 - 30 = 16. (2) 

16 = 16. 

3r-7s = 40, (1) 
4r-3s = 9. (2) 
3 r = 40 + 7 «. 

r = 40+J^. 
3 



(8) 



agin (2), 4(^±ll\-S8 = 9, 

160 + 28«-9s = 27. 

28«-9« = -160+27. 
f "^ 19« = -133. 

"*" > « = - 7. 

ngin(3), r = ^^::ii?. 

3 

r=-3. 

on is r = — 3, « =— 7. 

- 9 + 49 = 40. (1) 

40 = 40. 

- 12 + 21 = 9. (2) 

9=9. 
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7. 3p + 27 = 26, (1) 

6i)-27 = 38. (2) 

From (1), 3p = 26-2g. 

p=M^. (3) 

Substituting in (2), 6^?5jzA2\ - 2 ^ = 38. 

130-107-67 = 114. 

-107-67 = 114-130. 
-167=- 16. 
7 = 1. 

Substituting in (3), p = ^^ — ^, 

p = 8. 
The solution is p = 8, 7 = 1. 

Check. 24 + 2 = 26, (1) 

26 = 26. 
40 - 2 = 38. (2) 
38 = 38. 

8. 6u + 7t) = 126, (1) 

7 u - « = 13. (2) 
From (1), 6?i = 125 - 7 r. 

u = 1MjiiI^. (3) 
6 

Substituting in (2), 7^ 125 - 7 r X _ ^, ^ jg 

875~49t;-6t) = 65. 

-49t) -6?3=-876 + 66. 
-64i3=-810. 
u = 16. 

Substituting in (3) , • u = ^^^ " ^^^ . 

5 

M = 4. 

The solution is u = 4, r = 16. 

Check, 20 + 106 = 125. (1) 

126 = 126. 

28 - 16 = 13. (2) 

13 = 13. 
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«in(2), 3^: 



gin (3), 





2m — 3n = 


= -14, 


> (1) 




3w4 7n = 


= 48. 


(2) 




2m = 


= 3w- 


14. 




w = 


3n- 
2 


14 


3n 


f^)*'- 


= 48. 




9n 


- 42 -h 14 n = 


= 96. 






9n+ 14n = 


= 96 -+-42. 




23 n = 


= 138. 






n = 


= 6. 






m = 


.18- 
2' 


14 




m = 


= 2. 




% = 


6. 








4-18 = 


= -14. 


(!)• 




-14 = 


= -14. 






6 + 42 = 


= 48. 


(2) 




48 = 


= 48. 





9x-4y = 3, (1) 
7x + 2^ = 33. (2) 

x=^-+-^^. (8) 
9 ^ ' 



rin(2), 7(^--^^i-^^ + 2y = 33. 





21 + 28 


y-\-\Sy 


= 297. 






28 


y + lSy 

40 i/ 

y 


= 297 
= 270. 
= 0. 


-21. 


: in (3), 




X 


3 + 24 

9 






X 


= 3. 




I is X = 3, 


y = (i. 












27-24 


= 3. 


(1) 






3 


= 3. 








21+12 


= 33. 


(2) 






33 


= 33. 
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11. 




2a-3« = 12, (1) 
3«+6« = 8. (2) 




From (1), 




2« = 12 + 3«. 
._12 + 3t 


(s; 


Substitutixig in 


(2), 


2 

36 + 9«+10« = 16. 

9t + 10« = 16-86 
19t=-20. 








t=-ii. 


— 


Substituting in 


(3), 


2 




The solution is « = f J, 






Check, 




W + f* = 12. (1) 
^ = 12. 
12 = 12. 

W-W = 8. (2) 
W = 8. 

8 = 8. 




18. 

From (1) 
Substituting in 


(2), 


2x-Sy = 0, (1) 
3x + y = ll. (2) 
x = iy. (3) 
3(12/)+ y = 11. 
} y + y = 11. 
9y + 2y = 22. 
11 y = 22. 




Substituting in 
The solution is 


(3) 


y = 2. 

X = f . 2 = 3. 
a; = 3, 2/ = 2. 




18. 




4z-j-Sy = 6, 
Zx-2y = ^. 


(1) 

(2) 


From (1) 




x=«-3^. 


(3) 
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muting in (2) 3^?^:^)- 2y = ^. 

4 ^6 

64 - 27 y - 24 y = 26. 
-611/ =-28. 

utingin(3) x, 6-3(ff) ^ 

4 

_ 6-H - 102-28 -74_87 

4 68 68 34* 

lution is a? = f J, 1/ = f f- 

EXERCISES. PAGE 880 

x + y = 8, (1) 
«-y=l. (2) 
;, 2 « = 4. 

x^2. 
utingin(l), 2 + y = 8, 

y=l. 
ution is X = 2, y = 1 . 

a; + y = 7, (1) 
a;-y=l. (2) 
:, 2 X = 8. 

J = 4. 
utingin(l), 4 4- y = 7. 

y = S. 
ution is, X = 4, 1/ = 8. 

x + 2j/ = 0, (1) 
X - y = 0. (2) 
cting, 8 y = 9, 

2/ = 8. 
uUng in (2), x - 8 = 0. 

x = 3. 
ution is, X = 8, y = 8. 

X + y = 8, (1) 

x-y = -2. (2) 
f, 2 X = 6. 

x = 8. 
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Substituting in (1), 


3+1/ = 8. 




1/ = 6. 


The solution is, 


X = 3, 1/ = 5. 


5. 


x+iy = 8, (1) 




2x-fli/ = 7. (2) 


Subtracting, 


- 25 = - 4. 




x = 4. 


Substituting in (1), 


4 + ii/ = 3. 




iy — 1. 




I/ = -2. 


The solution is. 


25=4, 1/ =-2. 


6. 


3x + ft2/ = 4, (1) 




Oa;+10y=10. (2) 


Mult. (1) by 3, 


9«+ 15y rr 12. 




9x+10i/ = 10. (2) 


Subtracting, 


6y=2, 




y = l 


Substituting in (1), 


3x + 2 = 4. 




3x = 2. 




x = j. 


The solution is 


« = Ji y = f 


7. 


2 r -f 3 « = 13, (1) 




r + 2 » = 8. (2) 


Mult. (2) by 2, 


2 r + 4 « = 16. 




2r + 3« = lS. (1) 


Subtracting, 


« = 3. 


Substituting in (2), 


r + 6 = 8. 




r=2. 


The solution is 


r = 2, « = 3. 


8. 


X + 2/ = 0, (1) 




x-y = l. (2) 


Adding, 


2x= 10. 




X = 6. 


Substituting in (1), 


6 + y = 9. 


• 


I/ = 4. 


The solution is 


X = 6, 2/ = 4. 



i 

1 


« 
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9. 




6£:+3r = 8, (1) 
1K^ST = 4. (2) 


Adding, 




12 JT = 12. 
K=l, 


Substituting in 


(1)» 


6 + 3r=8. 
3r=3. 

r=i. 


The solution \a 




ir=i, r = i. 


10. 




8«; + 9r = 99, (1) 
6w-7u=24. (2) 


Mult. (1) by 5, 




40 u; + 45 V = 496. 


Mult. (2) by 8, 




40 w - 66 u = 192. 


Subtracting, 




101 V = 303. 
i? = 3. 


Substituting in 


(1), 


8 w + 27 = 99. 
8 w = 72. 
w = 9. 


The solution \a 




u = 3, w = 9. 


11. 




6m-4n = 7, (1) 
2m + 3n = 12. (2) 


Mult. (I)by8, 




16 m- 12n = 21. 


Mult. (2) by 4, 




8m + 12n = 48. 


Adding, 




23 m = 69. 
m =3. 


Substitutmg in 


(1), 


16-4n=7. 
— 4n=-8. 
n = 2. 


The solution is 




m = 8, n = 2. 


19. 




6a;-2i/=ll, (1) 
3y + x = 9. (2) 


Mult. (2) by 5, 




6x-f- 16i/ = 46. 
6a;-2i/ = ll. (1) 


Subtracting, 




17 1/ = 34. 
I/=2. 


Substituting in 


(2), 


6 + « = 9. 


• 




sc = 3. 


The solution is, 




x = S, y = 2. 
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18. 


p + 2(/ = 7, (1) 




8 © - 2 g = 7. (2) 


Adding, 


4p = 14. 




p = 8i. 


Substituting in (1), 


8J + 2g=7. 




2g = 81. 




g=lf. 


The solution is 


p = 31,g = l} 


14. 


2a; + 8y = 41, (1) 




2y + 3x = 39. (2) 


Mult. (1) by 3, 


6a; + 9y = 128. 


Mult. (2) by 2, 


6a;4-4y = 78. 


Subtracting, 


6i/ = 45. 




y = 9. 


Substituting, 


2x-f27 =41. 




2 X = 14. 




x = 7. 


The solution is 

• 


X = 7, 1/ = 9. 


15. 


3x-2y = 0. (1) 




6 X + 2 y = 8. (2) 


Adding, 


8x = 8. 




x = l. 


Substituting in (1), 


3 - 2 y = 0. 




-2y = -8. 




y = |. 


The solution is 


X = 1, y = |. 


16. 


6r-f-2« = 2 



r = 21 «. (2) 
Mult. (2) by 6 and transposing, 6 r — 106 « = 0. 

6 r + 2 « = 214. (1) 
Subtracting, - 107 « = — 214. 

8 = 2, 

Substituting in (2) , r = 42. 

The solution is r = 42, « = 2. 

17. Jx-fiy = 2, (1) 

Jx + fy = 2. (2) 

Mult. (1) by 2, Jx + jy = 4. 

Jx + }y = 2. (2) 
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ig, Jaj = 2. 

x-S. 
Qgin(l), 4+iy = 2. 

il/ = -2. 

y = -6. 
on is 35 = 8, y= — 6. 

.6a;-f- .2y :^66.1, (1) 
X - y = 9. (2) 
by .6, .5x — .6y = 4.5. 

.6 x + . 2 2/ = 66.1. (2) 
Subtracting, — .7 y =— 61.6. 

y = 88. 
ng in (2), x - 88 = 9. 

x = 97. 
on is X = 97, 2/ = 88. 

EXERCISES, PAGE 828 

7r-16 . ,.x 





3 ""' 


^.v 


1) of fractions, 


2r-« = 3. 
7 r - 16 = 3 «. 
7 r - 8 « = 16. 


(2) 


by 3, 


6r-3« = 9. 




ag in (2), 


r = 6. 
12 - « = 8. 






-«=-9, 


» 




8 = 9. 




on is 


r = 6, s = 9. 






42-15 g 
3 -^• 


(1) 




V = 9. 






9 = 9. 






12 - 9 = 3. 
3 = 3. 


(2) 




X y 
8"9' 


(1) 


1) of fractions, 
by 5, 


6x-3j/ = 18. 
9x-8y = 0. 
45x-40y = 0. 


(2) 
(3) 
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Mult. (2) by 9, 


46x-27y = 117. 


Subtracting, 


-131/ = -117. 




2/ = 9. 


Substituting in (2), 


6«-27 = 13. 

• 




6x = 40. 




x = 8. 


The solution is x = 8, ^ = 9. 




Check, 


» = ». (1) 




1 = 1. 




40 - 27 = 18. (2) 




13 = 18. 


». 2 


'^3^^ + x + i/ = 6. (1) 




^^ + 2^ = 2. (2) 
6 


Clearing (1) of fractions, 2 x - 


-^-f 3xH->^= 16. 




6x = 16. 




x = 3. 


Substituting in (2), 


12 + 2/_2 
6 -^• 




12 + 1/ = 10. 




I/=-2. 


The solution is x = 8, j/ = — 


2. 


Check. 


l±i + 3-2 = 5. (1) 




4 + 3-2 = 6. 




6 = 6. 




?2-2 = 2. 




6 




V = 2. 




2 = 2. 



Note. The first equation reduces to an equation in one u: 
This makes it possible to substitute in the second equation, witho 
through as many steps as the other exercises require. 

4. y + ®=|' W 

r,=y±M. (2) 

2 ^ 

Clearing (1) of fractions, 2 y -H 16 = x, 

or x-2i/ = 16. (8) 
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- bearing (2) of fractions, 2x = y + 56, 

*^ 2a;-y = 56. (4) 

^ult. (8) by2, 2x-4y = 82. (6) 

Subtracting (6) from 4, 3 y = 24. 

I/ = 8. 

Sub8titutiiigin(l), 8 + 8 = -. 

x = 82. 
The solution is x = 82, y=:S. 

Cheek. 8 -f- 8 = V- (1) 

16 = 16. 

32=§-±-^. (2) 
2 ^ ^ 

32 = 32. 
B. £i2j,^2y-i^2, (1) 

5 + ^ = 4. (2) 

Clearing (1) of fractions, x-f-2y-f2y — 3 = 6. 

X + 4 1/ = 9. (8) 
Clearing (2) of fractions, x + x -f- y = 12. 

2 X + y = 12. (4) 
Mult. (8) by 2, 2 x + 8 y = 18. (6) 

Subtracting (5) from (4), 7 y = 6. 

Substituting in (3) , x + ^ = 0. 

7 X -h 24 = 63. 
7x = 89. 
x = 6f 
The solution is x = 6f , y = |. 

Cheek. ^H ¥ + JaLziJ = 2. (1) 

8 3 ^ "^ 

89 + 12 . 12 - 21 _ g 

21 21 

80 + 12 + 12 - 21 = 42. 

42 = 42. 

f+^=4..(2) 

y + 5i = 4. 

8 8 

54 + 6f = 12. 
12=12. 
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6. 3 r 4- 2 « = 18, (1) 

2m^ + !l±i=:3. (2) 

Clearing (2) of fractions, 14 r— 7 «+6 r+6« = 106. 

19 r - 2 « = 105. (8). 
8r + 2«=13. (1) 
Adding (1) and (3), 22 r = 118. 

Substituting in (1), K^^i) + 2 « = 18. 

J^^ + 2 « = 18. 
177 + 22 s = 148. 
22 « = - 84. 

«=-iJ=-lA. 
The solution is r = S^j-, s = — 1^. 

Check, 8(}f)+ 2(- |{) = 18. (1) 

177 - 84 = 148. 
148 = 148. 

6 7 

6 7 

ff = 8. 
8=3. 

7. -4-=-^. (1) 



x+y x—y 
10 30 



(2) 



2x — 8y 9y 

Clearing (1) of fractions, 6 x — 6 1/ = 18 « + 18 y. 

12x + 24y = 0. 

X + 2 y = 0. (8) 
Clearing (2) of fractions, 90y = 60a5 — 90y. 

60x- 180 y = 0. 

x-Sy = 0, (4) 
«4-2y = 0. (3) 
Subtracting (4) from (3), 5 y = 0. 

2/ = 0. 
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tuting iu (8), 




X - = 0. 
x = 0. 


>lution is 




x = 0, y = 0. 

7 "6' ^^^ 

• 

* + 2^ = x + y-2a. (2) 


Qg (1) of fractions, 
ng (2) of fractions, 
(4) by 8, 
icting (8) from (5), 


Ox = 7 2/. 
Ox-7y = 0. (8) 

x + 2/ = 8x-f8j/— 78. 
2x + 22/ = 78. (4) 
X + 6 2/ ='284. (6) 
6x-72/ = 0. (8) 
18 2/ = 284. 
2/ = 18. 


tuting in (1), 




X 18 
7 6 

x = 21. 


•lution is 




X = 21, 2/ = 18. 



2x-?'tJ^ = 54, (1) 

2y-g _y^Q (2) 

ig (1) of fractions, 14x-2/-2x = 878. 

12x-2/ = 878. (8) 
ig (2) of fractions. 2 2/ — x — 49 = 0. 

x-2j/=-49. (4) 
(8) by 2, 24 X - 2 2/ = 766. (6) 

^6) from (4), 28x = 806. 

x=85. 

iuting in (1), 70 - ^^^ = 64. 

490 - 3^ - 70 = 878. 
2/ = 42. 
lution is X = 86, 2/ "= ^- 
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10. »±J^_*+» = _5, (1) 

3 2 ^ ^ 

U±M + ^L±V = io. (2) 
7 6 

Clearing (1) of fractions, 2x +2y — 8x-3y =— 80. 

X + y = 30. (8) 

Clearing (2) of fractions, lOx+152^+7 x+Ti^ = 860. 

17x + 22y = 860. (4) 

Mult. (3) by 17, 17 x + 17 y = 610. (6) 

Subt. (6) from (4), 6y = - 100. 

y = -82. 

Substituting in (3), x - 82 = 80. 

x = 62. 

The solution is x = 62, 2^ = — 82. 

11. 2x-:J x-^^12 (J 

2 2 » V y 

^-^y -3x-2y = -28. (2) 

Clearing (1) of fractions, 2x — 2/ + x — 2^ = 24. 

3x-32/ = 24. 
X - y = 8. (3) 
Clearing (2) of fractions, x — 82/ — 6x — 4y = — 66. 

6x+7y = 66. (4) 
Mult. (3) by 6, 6x - 6y = 40. (6) 

Subtracting (6) from (4), 12 y = 16. 

2/ = If 
Substituting in (3), x — 1 J = 8. 

x = 9J. 

The solution is x = 9J, y = li- 

12. L=2+i5_lzLLzii? = 22, (1) 

2 2 ' ^ ^ 

1^ + ^ = 14. (2) 

Clearing (1) of fractions, r— «-HlO— «+r-f 10= 44. 

2 r — 2 « = 24. 

r - « = 12. (8) 
Clearing (2) of fractions, 4r-48 + 8r + 88= 168. 

7 r - 8 = 168. (4) 
r - 8 = 12. (8) 
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acting (3) from 


(4) 


> 


6r=156. 
r = 26. 
26 - 8 = 12. 


ituting in (3), 






8 = 14. 


3lution is 






r = 26, 8 = 14. 






3x + 2 
10 


'.y ^^-y.^0, (1) 

X + y = 28. (2) 


ng (1) of fractions, 


3x+2j 


J/— 10x + 52/ = 0. 








— 7x + 7y = 0. 








x-y = 0. (3) 








X -f y = 28. (2) 


ig (3) and (2), 






2x = 28. 
X = 14. 


ituting in (2), 






14 + 2/ = 28. 
2/ = 14. 


olution is 






X = 14, 2/ = 14. 






r 


+ 8 r-8^46. (ij 
7 6 3 ^ ^ 






r- 
8 


7«-^-«« = 0. (2) 

14 ^ ^ 


ng (1) of fractions, 


6r + 6 


8-{-1r-'7s= 644. 








13 r - 8 = 644. (3) 


ng (2) of fractions. 


7r-49 


8— 4r-f-24 8 = 0. 








3 r 26 8 = 0. (4) 








3r = 268. 








r = ¥«. (6) 


Ituting in (3), 






13.^^^-8=644. 
3 

3268 -38 = 1932. 

322 8 = 1932. 

8 = 6. 


ituting in (6), 






r = V • « = 60. 


3lution is 






r = 60, a = 6. 




EXERCISES, PAGE 8M 






i4 

X 


-:-!• <" 






1_ 

X 


.Ul. « 



The solution is 
Check. 
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Adding, a- 

x = 2. 

Substituting in (1), 2 y~4" 

2y + 4 = 3j/. 
2y-3y=-4. 
i/ = 4. 
X = 2, 1/ = 4. 

l-i = i- (2) 

»• X 1/ o 

'-5 = |. (2) 
X y o 

24 15 _ 3 
Mult. (1) by 8, 7""7"'6' 

36 15 _ 25 

Mult. (2) by 6, l^'Ve' 

11__22, 
Subtracting, x " 6 * 

66 = 22x. 
x = 3. 
7 3_5 
Substituting in (2), 3 " y """ 6 * 

14y — 18 = 5i/. 
9y = 18. 
2/ = 2. 

The solution is "^'^f'^n^ 

V- - ¥ = i 

i-i=f (2) 

5^5 = -^, (1) 

S. X y ^ 

§_1=1-. (2) 
X y 30 
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Midt. (2) by J., 




9 3 8 
X y SO 

X y 6 ^ ^ 


Subtracting, 




4. 8 
X 80* 
120 = Sx. 
x=16. 


SubstitutiDg in 


(1), 


6 8_ 1 
15 y 6* 
10y-90=-5y. 
10y + 6y = 90. 
16|/ = 90. 
y = 6. 


The solution is 




X = 16, 1/ = 6. 


CAecib. 




A-f = -i. 0) 
A ■" i = A- 

A •" TiV = A- 
A = A* 


4. 




r « 


Mult. (1) by 2, 




r « 

i5_5 = 4. (2) 
r 8 


Subtracting, 




— ^ o, 

8 

26 = 6«. 
« = 6. 


Subfltltiiling in 


(1)» 


6 10 _ 9 
r 6 2* 
60 + 20r = 46r. 
-26r = -50. 
r = 2. 


The solution is 




r = 2, « = 6. 
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Check. ^ + '( = L ^'^ 

if-i = i. (2) 
6-1 = 4. 

5_2 = 7, (1) 

24.? = 0. (2) 

Adding, y 



Substituting in (1), 



The solution is 



5-2 = 7. 



_2^2. 



z 



5-J- = 7 a) 

C/iecfe. 1—1 * ^ ^ 

6 + 2 = 7. 
7=7. 

2^,1.3,0. (2) 

2-2 = 0. 
= 0. 

l.fA=7, (1) 
6. 6 s 2 t 

5 + ?= 29. (2) 

8 t 

Mult. (1) by 4, 5i'^T" 

25 . 10 _ .45 

Mult. (2) by 5, T'^T" 

l.-?5=:-117. 

Subtracting, g^ 3 

8 -126 =-585 8. 
6868 = 117. 
8 = i. 
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2 . A-7 
Substituting in (1), ^^21" 

2 + A=7. 
1 2t 

4t + 6 = l4t. 
10t = 6. 

Xhe solution is s = i * = i- 

ii + l=2, (1) 
«. 2w w 

ii-^^^^ (2) 
2w w 

:Mult. (1) by 3, 2m w 

25^3^1 (2) 
2m n 

70 _7 
Adding, 2 m 

70 = 14 m. 
m = 6. 



Substituting in (1), 



15 + 1 = 2. 
10 n 

15n+10 = 20n. 
-.6n = -10. 
n = 2. 



The solution is m = 6, n - 2. 

A + f = 7, (1) 
•. 3p 69 

JL L=3. (2) 

Qp 10 q 

14 2_ - 12 
Mult (2) by 4, s^" 6q~ ' 

A + -L = 7. 

3p 69 

1^ = 19. 
Adding* 3p 

-L=l. 
3p 

3p = l. 
p = J. 
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Substituting in (1) , ^- + 1^ = 7 . 

1 69 
259 + 2 = 369. 
-10g=-2. 

The flolution is P = i, 9 = t- 

9. ' _1_+-1_=5, (1) 



x-1 y +1 
*-l y+l 



= 12. (2) 



Mult. (1) by 2, 


2 4-2-10. 
x-1 y+l 




-^ + -A^=12. (2) 
X— 1 y+l 


Subtracting, 


^ =2. 

y + l 




l=2y + 2. 




y=-i. 


Mult. (1) by 3, 


3 + 3 ^15 
x-1 y+l 




2 + ^-12. (2) 
x-1% + 1 '^^ 


Subtracting, 


1 =3. 
x-1 




l = 3x-3. 




-3x=-4. 




x = f 


The solution is 


x=i, y = -i. 


10. 


\ ^-14, (1) 

X — 1 y ~ 1 




2 1 0. (2) 

X— 1 y— 1 


Mult. (2) by 3, 


^ - ^ -18. 
X— 1 y — 1 




6 _ 8 -14. 



X— 1 y— 1 
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1 -4 




Subtractang, 


«-l 

l = 4a;-4. 

— 4x = — 5. 


• 


Substituting in (1), - 


5 3_i4. 
-1 y-1 

20 5--=14. 

. y-l 

1 -2. 

y-1 

l = 2y-2. 

-2y = -8. 

y = h 




The solution is 


x = i,y = i' 






1 8 


(1) 


11. 


X 2-y' 






5,^ « +9. (2) 




X 2-y 






6 16 


• 


Mult. (1) by 6, 


X 2-y 






5_ 6 ^ 


». (2) 




X 2-2/ 




Subtracting, 


2-y 

2-2/ 

1 -1. 
2 — 1/ 

1 = 2 - V. 

l/=l. 
1 8 


9. 


Substituting in (1), 


X 2-1* 
1 8 

X r 

1 =8x. 
x = t. 




The solution is 


. X = 1, «/ = 1- 
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BXERCI8BS. PAGE 225 

1. Let X = one of the numbers, 





and y = the other. 




X -f- y = 32. (1) 




x-y = 6. (2) 


Adding, 


2x = 38. 




x = 19. 


Substituting in (1), 


X9 + y = 32. 




y = 13. 


Therefore, the numbers 


are 19 and 13. 


2. 


Let X = the number of dollars A 




and y = the number of dollars B 




y = Sx, (1) 




x+5 = 2(y-16). (2) 


Simplifying (2), 


X + 6 = 2 y — 30. 




x-2y = -35. (3) 


Substituting in (3) , 


x-6x=-36. 




- 6 X = - 36. 




x = 7. 




1/ = 3x = 21. 


Therefore A had $ 7 and B had $ 21. 


• • 

8. 


Let X = one of the numbers. 




and y = the other. 




X + y = 36. (1) 




X - y = 30. (2) 


Adding, 


2x = 66. 




x = 33. 


Substituting in (1), 


33 + y = 36. 




2/ = 3. 


Therefore, the numbers 


are 33 and 3. 


4. 


Let X = one of the numbers, 




and y = the other. 




x + y=-65. (1) 




x-y=-6. (2) 


Adding, 


2x = -60, 




X = - 30. 


Substituting in (1) , 


-30 + y=-55. 




y = -25. 


Therefore, the numbers 


are — 30 and — 25. 
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Let X — the larger number, 
and y — the smaller number. 
x + |/=84. (1) 

X = 3 y -H 48. (2) 
), X = 84 - y. 

ting in (2), 84 - y = 3 y + 48. 

-y- 32/ =-84 + 48. 

-4y=-36. ^ 

2/ = 9. 

X = 84 - 9 = 76. 
:e, the numbers are 75 and 9. 

Let X = one of the numbers, 
and y = the other. 



•*- "^ ^- = 16. 
2 


(1) 


4 


(2) 


of fractions, x + y = 32, 




X — y = - 8. 




2 X = 24. 




x=12. 




ting in (1), 1^=16. 


» 


12 -f- y = 32. 




y = 20. 




re, the numbers are 12 and 20. 




Let X = one 


of the numbers, 


and y = the other. 


X + y = 0. 


(1) 


X - y = 26. 


(2) 


2x = 26. 




x = 13. 




itingin (1), 13 + y = 0. 




y=-13. 


re the numbers are 13 and — 13. 




c = the number of inches in the base. 


/ = the number of inches in the height. 


x = ny 


• (1) 


2 X + 2 y = the 


perimeter. 


2x + 2y = 3x 


4-2. (2) 
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Simplifying (2), 2 a; - 3 x + 2 y = 2. 

— X 4- 2 y = 2. 
Substituting, —l^y -\-2y = 2. 

iy = 2. 

X = 1^1/ = 18. 
Therefore, the base = 18 inches, and the height = 10 inches. 

9. Let X = the number of inches in one of the equal sides, 
and y = the number of inches in the base. 

x-3 = |/. (1) 
2x4-2/ = the perimeter. 
2x4-y = 21. (2) 
x-2/ = 3. (1) 
Adding, 3 x = 24. 

x = 8. 
Substituting in (1) , 8 — 8 = y. 

2/ = 6. 
Therefore, the equal sides have 8 inches each, and the base 5 inc 

10. Let X = the number of inches in the baa 

and y = the number of inches in the alti 

4 X = the number of inches in the per 
4x-25 = y. (1) 
4y + 2 = 2x. (2) 
From (1) 4 X - y = 26. (3) 

From (2) 2 x - 4 y = 2. (4) 

Mult. (4) by 2, 4 x - 8 y = 4. (5) 

Subtracting (6) from (3), 

7y = 21. 
y = 3. 
Substituting in (3), 

4x-3 = 25. 
4 X = 28. 
X = 7. 
Therefore, the base is 7 inches and the altitude 8 inches. 

11. Let X = the number of years in the f athe 

and y = the number of years in the son' 

x = 2y. (1) 
x-10 = 3(y-10). (2) 
x-10 = 3y-30. 
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X- 32/ =-20. 
ting, 2y — 3y=-20. 

y = 20, 

x = 2|/ = 2.20 = 40. 
-e, the father^s age is 40 years, and the son^s is 20. 

Let X = the number of years in A^s age, 
and y = the number of years in B^s age. 
I/+10 = K» + 10). (1) 
2/ + 20 = K« + 20). (2) 
6|/ + 60 = 3xH-30. 
-3x+6y=-20. (1) 

3y + 60 = 2x + 40. 
-2x + 3y=-20. (2) 
)by2, -Ox + lOy =-40. 
)by3, -0x4-9y=-00. 
iing, y = 20. 

ting in (1), 20 + 10 = f (x + 10). 

30 = J(xH- 10). 
160 = 3x4-30. 
3x= 120. 
x = 40. 
•e, A's age is 40 years, and B's age is 20 years. 

Let X = the number of dollars &tQ^, 
and y = the number of dollars at 5 ^ . 
X + y = 2600. (1) 
.06x + .06y = 141. (2) 
)by.O(J, .OOx + .OOy = 160. 

.00x + .0r)i/ = 141. (2) 
iing, .01 y = 9. 

y= 900. 
ting in (1 ), x + 900 = 2600. 

x = 1600. 
re, the two sums are $ 1000 and 9900. 

T^et X = the number of dollars at 7 9^, 
and y = the number of dollars at 8| %. 
X + y = 6000. (1) 
.07/- .031 i/= 1«3.76. (2) 
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Mult. (1) by .07, .07 x 4-..07 y = 350. 

.07 ar-.03Jy = 198.75. (2) 
Subtracting, .lO^y = 156.25. 

y = 1488.09. 
Substituting in (1), a; + 1488.09 = 5000. 

X = 5000 - 1488.09 = 3511.91. 
Therefore, the part invested at 7 ^ is $3511.91, and the pai 
at 3} ^ is $ 1488.09. 

16. Let X = the number of dollars A has 

and y = the number of dollars B has 
.06x + .06y = 300. (1) 
.06x=.48y. (2) 
Subtracting (2) from(l), .06 y = 300 - .48 y. 

.063/-f-.48y = 300. 
.54?/ = 300. 
y = 555.55. 
Dividing (2) by .06, x = 8y. 

Substituting, x = 8 • 555.55 = 4444.45. 

Therefore, A invested $4444.45, and B invested $555.55. 

16. Let X = the number of cents in the tr 

and y = the price in cents of admissi( 

12x + 6|/ = 120. (1) 
8xH-82/=120. (2). 
Dividing (1) by 6, 2 x -f- y = 20. 
Dividing (2) by 4, 2 x + 2 y = 30. 
Subtracting, — y = — 10. 

y = 10. 
Substituting in(l), 12x-f60= 120. 

12x = 60. 
x= 6. 
Therefore, the trolley fare is 5 cents, and the price of ad 
10 cents. 

17. Let X = the number of days A can d 

and y = the number of days B can d< 

- = the part A can do in one dai 

X 

- = the part B can do in one dai 

y 

^ = the part both can do in one < 
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Ui=i. (1) 

X y 12 ^ ^ 

- = the part A can do in 5 days. 

X 

26 

— = the part B can do in 26 days. 

y 



'^t. (1) by 6, 
Xibtracting, 



Substituting in (1), 



6 26_ 
X y 


:1. 


5 + 5 = 
X y 


5 
12 


21 

y 


7 
12 


262 = 


7y. 


y = 


86. 


X SQ 


1 
12 



(2) 



86 4-x = 3x. 
a;-3x=— 86. 
-2«=-36. 
x = 18. 
Therefore, A can do the work in 18 days, and B in 36 days. 

18. Let X = the number of days A can do the work alone, 
and y = the number of days B can do the work alone. 

- = the part A can do in one day. 

X 

- = the part B can do in one day. 

y 

^ = the part both can do in one day. 

UUi. (1) 
X y 16 ^ ^ 

4 4 

- + - = the part both can do in 4 days. 

X y 

S8 

^ = the part B can do in 86 days. 

y 

* + i + ?5 = l. (2) 
X y y 
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Multiply (1) by 4, 


4,4 1 
X 2^ 4 


Subtractmg, 


86 8 , 

7=? 




144 = 8y. 




y = 48. 


Substituting in (1), 


1+1-1 
X 48 16' 




48 H- X = 8 X. 




X - 8 X = — 48. 




-2x=-48. 




x = 24. 


Therefore, A can do the work in 24 days, and B in 48 days. 



19. Let X = the number ot days one man requires, 
and y = the number of days one boy requires. 

- = the part one man can do in one day. 

X 

- = the part one boy can do in one day. 

y 

X 

-- = the number of days 12 men require. 

5 + ^ = ^. (1) 

X y so ^ ^ 

5 + ^ = 1. (2) 
X y 32 ^ ^ 

Multiplying (1) by 5, ?? 4- - = ^. 

X y 6 

Multiplying (2) by 4, ?5 + ?5 = 1 . 

X y S2 



Subtracting, 



15 = l-± 
X 6 82' 

960 = 16 X — 12 X. 

4x = 960. 

x = 240. 

^ = 20. 
12 

Therefore, twelve men can do the work in 20 day& 
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. Let X = the number of lb. in the heavier weight, 
and y = the number of lb. in the lighter weight. 

6« = 8y. (1) §112 

8 X = (y + 78)6. (2) § 112 

8aj = 5y + 890. 

8aj-6|/=390. 



From (1), 




x = 


¥■ 


Substituting 


in(2),«^/- 


-6j/ = 


390. 




64y- 


25|/ = 


1960. 






39 1/ = 


1960. 






y- 


60. 


Substituting 


in (1), 


6x = 


400. 






X = 


80. 


Therefore, the weights are 80 lb. 


, and 60 lb. 



I. NUMBERS AND DIGITS 



Let ?: 

y 


= the fraction. 


x-f 1. 

y 


3 
4 


(1) 


X 

y + 2 


1 
2 


(2) 



Clearing (1) of fractions, 4 x + 4 = 3 1/. 

4x-3y=:-4. (3) 
Clearing (2) of fractions, 2 x = y + 2. 

2 / - y = 2. (4) 
Mult. (4) by 2, 4 x - 2 y = 4. 

4x-3y=-4. (3) 
Subtracting, y = B. 

Substituting in (1), ?-±i = | • 

4x + 4 = 24. 
4x = 20. 
X = 6. 
Therefore, the fraction is |. 
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88. Let - = the fraction. 

V 

^+li = l (1) 

y + It 9 

y-2J 6 ^^ 

Clearing (1) of fractions, 9x+14J=4|/ + 6|. 

9aj-4y = 6|-14J. 

9aj-4y=-8. (8) 

Clearing (2) of fractions, 6x— llj = y — 2J. 

6x-y = llJ-2J. 

6a;-y = 9. (4) 

9x-4i/=-8. (3) • 

Mult. (4) by 4, 20 x - 4 y = 36. (6) 

Subtracting, — 11 x = — 44. 

x = 4. 

Substituting in (3), 36 - 4 y = - 8. 

-4y=-86-8. 

— 4 y = — 44. 

3/ = 11. 
Therefore, the fraction is ^^. 

88. Let X = the digit in tens^ place, 

and y = the digit in units' place. 
10 X -I- y = the number. 

y-x = 3. (1) 
10x + y = 4(x + y). (2) 
Simplif^ng (2), 10x4-y = 4x4-4y. 

10 X — 4x4-2/ — 4y = 0. 

6x-32/ = 0. 

2 X - y = 0. (3) 

-x-fy=3. (1) 

Adding (1) and (3), x = 3. 

Substituting in (1), y ^- 3 = 3. 

y = 6. 
10x + |/=:30 4-6 = 36. 
Therefore, the number is 36. 
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Let X = the digit in tens' place, 






and y — the digit in wmXsC place. 






10 X 4- y = the number. 






x4-y = 6. (1) 






10 X + y + 3 y = 10 y 4- X. (2) 


ifyiiig(2), 10 X 


-x-f y + 32/-10y = 0. 






9x- 6y = 0. 


(I)by6, 




6x4-6y = 80. 


«^ 




16x = 30. 
x = 2. 


ituting in (1), 




2 + y = 6. 
10 X 4- y = 20 + 8 = 28. 


fore, the number 


is 23. 





EMSting, 
ituting in (1), 



II. BILLS AND COINS 

Let X = the number of $ 1 bills, 
and y — the number of $ 2 bills. 
X + y = 38. (1) 
X -f 2 y = 60. (2) 
-y=-12. 
y = 12. 
X + 12 = 88. 
x = 26. 
fore, there were 26 one-dollar bills, and 12 two-dollar bills. 

Let X = the number of silver dollars, 
and y — the number of quarters. 
X -I- y = 16. (1) 
X + .26 y = 9. (2) 
.76 y-rz^. 
y = 8. 
X -H 8 = 16. 
x = 7. 
fore, there are 7 silver dollars, and 8 quarters. 

Let X = the number of tickets sold to adults, 
and y = the number of tickets sold to children. 
X -I- y = 300. (1) 
.50x-f-.25y=:126. (2) 
(1) by .60, .60 X + .60 y = 160. (8) 
o 



MSting, 
ituting in (1), 
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Subtracting (8) from (2), 

~ 26 y = - 26. 

j/= 100. 
Substituting in (1), x -f- 100 = 300. 

a; = 200. 
Therefore, 200 tickets were sold to adults, and 100 sold to children 



in. MIXTURES 

88. Let X = the number of pounds of coffee worth 26 cents, 
and y = the number of pounds of coffee worth 86 cents. 

« 4- y = 60. (1) 
26x + 86y = 60 X 82 = 1600. (2) 
Mult. (1) by 26, 26x + 26?/ = 1800. (8) 

Subtracting (3) from (2), 9 2/ = 800. 

y = 83J. 
Substituting in (1), x + 88 J = 60. 

X = 16f 

Therefore, the grocer must use 16| pounds of 26 cent coffee, and 
pounds of 35 cent coffee. 

29. Let X = the number of pounds of com, 
and y = the number of pounds of oats. 

X + 2/ = 100. (1) 

i^x + — 2/= 1.26. (2) 
100 100 ^ ^ 

Simplifying (2) , 1.30 x + 2/ = 125. 

x + 2/=100. (1) 

Subtracting (1) from (2), .30 x = 26. 

X = 83|. 

Substituting in (1), SS\ + y = 100. 

y = 16§. 

Therefore, there must be 83J^ pounds of corn, and 16f pounds of 08 
each hundred of the mixture. 

80. Let X = the number of gallons from the first cask, 

and y = the number of gallons from the second cask. 
Since the first cask has 30 gallons, 18 of which are wine and 12 i« 
the wjne is }^, or f , and the water is { of the cask. 
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ice the second cask has 16 gallons, 4 of which are wine and 12 water, 
dne is ^, or ^, and the water is f of the cask. 

3x^y^2i. 

5 4 2 ^ ^ 

6 4 2 ^ ^ 
jaring (1) of fractions, 12 x + 6 y = 210. (8) 

jaring (2) of fractions, 8 x + 16 y = 210. (4) 
dt. (3) by 8, 36x 4- 16y = 680. 

8x4-16y = 210. (4) 
t>tracting, 28x = 420. 

X = 15. 
bstituting in (1), ?i5 + K = 21 

4 2 
86 + y = 42. 
y = 6. 

erefore, 15 gallons must be taken from the first cask, and 6 gaUons 
the second. 

IV. PROBLEMS ON MOTION 

Let X = A's rate in yards per second, 
and y = B's rate in yards per second. 

500 

— = the number of seconds A runs in the first trial. 

X 

420 

— = the number of seconds B runs in the first trial. 



y 

|6( 

y 



860 

— = the number of seconds B runs in the second trial. 



ling. 



420 

y 


500 

X 


6. 


(1) 


500 

X 


360 

y 


10. 


(2) 




60 

y 


15. 






60 = 


15| 


/. 




y = 


4. 
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Substitutiiig in (1), ^-^ = 6. 

4 X 

106-^ = 6. 

106aJ— 600 = 5 X. 
106x — 6x = 600. 
100x = 600. 
X = 6. 

Therefore, A's rate is 6 yards per second, and B's rate is 4 ya 
second. 

88. Let X = the rate of the automobile in miles per hour, 
and y = the rate of the bicycle in miles per hour. 

40 

— = the time it takes the automobile to travel 40 miles. 

X 

— = the time it takes the bicycle to travel 40 miles. 

y 

^-^ = 8. (1) 

y X 

If the bicycle has a start of 24 miles, it travels 16 miles. 1 
time will be — • 

y 

40 16 ^^ 
— = — , or 

X y 

^-i? = 0. (2) 
X y 

Adding (1) and (2), — = 3. 

y 

24 = 8y. 

y = 8. 

Substituting in (1) , ^ - ^ = 8. 

8 X 

5-^=3. 

X 

5 X - 40 = 8 X. 

2x = 40. 

x = 20. 



Therefore, the automobile^s rate is 20 miles per hour, |ind the 1 
jnte is 8 milea per hour. 
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SS. Let 2 = his rate in still water in miles per hour, 

and y = the rate of the stream in miles per hour. 
Then, x-\-y =■ the rate of the boat down stream, 
and x — y = the rate of the boat up stream. 

— — = the time to row down stream, 
x + y 

— — - = the time to row up stream. 
x — y 

-i2- = 2. (1) 

x + y 

X — y 
Clearing (1) of fractions, 

10 = 2 a; 4- 2 y. (3) 
Clearing (2) of fractions, 

30=:10x-10y. (4) 
Dividing (8) by 2, 6 = x + 2/. (5) 

Dividing (4) by 10, 3 = x - y. (6) 

Adding, 2x = 8. 

x = 4. 

Substituting in (1), ---— = 2. 

4 + 1/ 

10 = 8 + 2|/ 
23/ = 2. 

1/ = 1. 
Therefore, his rate in still water is 4 miles per hour, and the rate of 
the stream is 1 mile per hour. 

S4 Let X = his rate in miles per hour, 

and y = the rate of the stream in miles per hour. 

X + y = the rate down stream. 

X — 2/ = the rate up stream. 

18 
. — ^— = the time to row down stream. 

x + y 

18 
= the time to row up stream. 

x-y 
18 . 18 



x+y x—y 
1 



= 12. (1) 



- = the time to row 1 mile down streaia 
x + y 
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1 



= the time to row 1 mile up stream. 



x+y x-y 
Dividing (1) by 6, 



« — y 

8 1 ^, 
— -_ = ,or 

x+y X— y 
^ ^ =0. (2) 



^ + — ^ = 2. (8) 



x+y X— y 
Subtracting (3) from (2), 

--l-=_2. 

x — y 

x — y 

2 = X - y. (6) 

Substituting 2 for x — y in (2), 



3 1=0. 

x + y 2 




8 1 = 0. 

X + y 2 




6 — X — y = 0. 




X 4- y = «. 


(6) 


X — y = 2. 


(6) 


Adding, 3x = 8. 




x = 4. 




Substituting in (6), 4 — y = 2. 




y = 2. 




Therefore, his rate of rovring is 


4 miles per hour, and the rate < 


stream is 2 miles per hour. 





EXERCISES. PAGE 831 

1. ax — by = m^ (1) 

cx^ dy =:n. (2) 
Mult. (1) by c, acx —bcy=. mc. (3) 

Mult. (2) by a, acx — ady = an, (4) 

Subtracting, (ad — 6c)y = wic — an. 

ad —be 
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Mult. (1) by d, 


odu — hdy = dm. 




Mult (2) by &, 


hex — hdy = bn. 




Subtracting, 


{ad — bc)x — dm — 6n. 
^ ___dm— bn 
ad— he 




Check. If a = 2 


1, 6 = 1, c = 3, d = 4, m = 2, and n = L. 




2x-y = 2, (1) 






and3a;-4y = l. (2) 




Mult. (1) by 4, 


8x-4y = 8. (8) 




Subtracting (2) and 


(3), -5x=-7. 




Substituting in (1), 


2-i-2/ = 2. 
V - y = 2. 
U-6y = 10. 
62/ = 4. 




Substituting the given values in x - ^^ "" ^^, 


• 




od— 6c 






^4.2-1. 1_ 


8-1 7 










2.4-1.3 


8-8 6' 




m^ — an 






ad "be 






2.3-2. 1_ 


6-2 4 










2.4-1.3 


8-3 6 



Therefore, the literal answers reduce to x = J, y = i, which are the 
solutions of the equations obtained by substituting the given values. 

2. ax-\-by = m^ (1) 

6x — ay = n. (2) 
' MuH. (1) by 6, ahx-\-¥y= bm, (8) 

Mult. (2) by a, abx — a^y = an, (4) 

Subtracting (4) from (3), (a* + h^)y = hm— an, 

bm — an 

Mult. (1) by a, a»x + a6y = am. (6) 

Mult. (2) by 6, 6«x - a6y = 6n. (6) 

Adding (6) and (6), (a» + 6»)x = am + 6n. 

am + 6w 

X = • 

a« + 62 

Therefore, the solutions are x = «!?L±^, y = bm^an ^ 

a*+6* o* + 6' 



200 TEACHERS* MANUAL 

8. ax = by^ (1) 

X -^-y— ah. (2) 
Mult. (2) by a, ax-\- ay = a^b, (3) 

ax — 6y = 0. (1) 
Subtracting (1) from (3), (a -{■ b)y = a^b. 

a^b 





a-^b 


Mult. (2) by b, 


bx -\- by = ab^. 




ax—by = 0. (1) 


Adding, 


(a -H b)x= abK 




ab^ 

X =r . 



a-\-b 
Check. If a = 2, 6 = 1. 

2x = y, (1) 
X + y = 2. (2) 
Substituting for y in (2), x + 2 x = 2. 

3x = 2. 
x = i. 
Substituting in (1), y = 2( j) . 

fl62 



Substituting for a and 6 in x = 



a + ft' 
x = |. 

Substituting for a and 6 in y = — — , 

a -h 6 

y = i. 

Therefore, the literal answers reduce to x = |, i/ = J, whic 
solutions of the equations obtained by substituting the given val 

4. ax + 8y=10a, (1) 

4x-22/ = 6a. (2) 
Mult. (1) by 4, 4 ox + 12 y = 40 a. (3) 

Mult. (2) by a, 4 ox - 2 ay = 6 a'. (4) 

Subtracting (4) from (3) , (2 a + 12)y = 40 a - 6 a'. 

40 a— 6 a2 _ 20 a~8< 
2 a -h 12 a -f 6 

Mult. (1) by 2, 2 ax + 6 y = 20 a. (6) 

Mult. (2) by 3, 12 x - 6 y = 18 a. (6) 



> 
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Adding (6) and (6), (2 a + 12)x = 38 a. 

88 a 19 a 



X = 



2 a + 12 a + 6 

Therefore the solutions are, x = i^ , y = 20a-_8fl^^ 

a + 6 a + 6 

5. a(x~2/)=5, (1) . 

bx — cy= n. (2) 
Removing the parenthesis in (1), 

ax— ay = 6, (8) 
Mult (3) by 6, a6x - aby = 6 b. (4) 

Mult. (2) by a, abx — ooj/ = an. (5) 

Subtracting (5) from (4), (ac — a6)i/ = 56 — an. 

5b — an 
a/^ — ab 
Mult. (8) by c, OCX — acy = 6 c. (6) 

Mult. (2) by a, aftx — aq/ = an. (7) 

Subtracting (7) from (6), (ac— a6)x = 6c — an. 

be— an 



X = 



ac-' ab 



Therefore, the solutions are 


6c — an. 6& — an 
aC" ab ac — ab 


6. 


x-y = 2n, CD 



wix — ny = m* + n*. (2) 

Mult. (1) by m, mx — my = 2 mn. (8) 

Subtracting (8) from (2), (m — n)y = m* — 2 mn -f nK 

7/1* — 2 mn 4- W ^ 
y = ■ — z= m — n. 

m — n 
Mult. (1) by n, nx — ny = 2 n«. (4) 

Subtracting (4) from (2), (m — n)x = m' — n«. 

x = m -\-n. 
Therefore, the solutions are x^m-^-n^y — m^n, 

7. bx -\- ay = a -\- b, (1) 

a6(x - y) = a« - 6«. (2) 
Removing the parenthesis from (2), 

a6x - afty = a« - 6«. (3) 

Mult. (1) by a, a6x + a»y = a« + ab. (4) 

Subtracting (3) from (4), (a« + a6)y = aft + 6«. 

a6-f fe« _6(a-f6) __ 6 
tt» + a6 a(a + 6) a' 
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Mult. (1) by 6, 6?x + a6y = a6 + 6«. (6) 

abz — aby = a' — 62. (8) 
Adding (8) and (6), (b* + ab)x = a& + a2. 

^ _ a6 + ag _ o(& + g) _ fl 
6« 4- a6 &(6 + a) e 

Therefore, the solutions are x = -, y = 



a 

Mult. (1) by 1, 4 + f, = l- W 

Mult. (2) by -\ iL_J^ = J_. (4) 

Subtracting (4) from (3), 1. + -^ = ^ - J_ . 

^ ^ ^ "^^ 62 a2 6 2a 

2 a2y + 2 62y = 2 a26 - a62. 
(2 a2 + 2 62)y = 2 tt26 - a62. 

2a26-a62 
2 a2 + 2 62 * 

Mult. (1) by 1, ^ + 4 = -- (6) 

a a^ ab a 

Mult. (2) by 1, iL _ X = _1. . (q^ 

^ ^ ' b' 62 a6 26 ^^ 

Adding (6) and (6), £ + ^ = 1+ Jl . 

a2 62 a 26 

2 62x + 2 a2a; = 2 a62 + a26. 

(2 62 + 2 a2)x = 2 a62 -j- a26. 

^_2 a62 4.a 26 
2 02 + 262* 

Therefore, the solutions are x = 2a&^4-a26 ^ 2 a26 - a62 

2 a2 -h 2 62 2 rt2 -|_ 2 6» 

»• U^=i, (1) 

X y a 

1-1 = 1. (2) 
X ,V ft '^ '^ 
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ng(l)aiid(2), - = -+i. §181. 



racting (2) from (1), 



3fore, the solutions are 



2_ 

X 


a b 




2ab = 


605 + 005. 




X — 


2ab 
a + 6 




2__ 

y 


1 1 
a b 




2a6 = 


by — ay. 




y = 


2ab 
6 — a 


. • • 


X = 


a + 6 


2ab 

6 — a 


X y 


-1, (1) 





(l)by^ «5-^ = -6. (3) 

(2) by a, «5>«?=.a. (4) 

X y 

acting (4) from (3), «lzi&! = ^ - 6. 

a2 - 62 = (a - b)y. 

y = ^ = a + 6. 

a— 6 

(l)bya, «!-^ = -a. (6) 

X y 

(2) by 6, ^*-^=-6. (6) 

X y 

acting (6) from (5) , ^_z:_^ = _ o + 6. 

X 

a2- 62=(-a4- 6)x. 

x = — = _.=-.(a + 6). 

6 - a a - 6 

fore the solutions are x=— (a + 6),y = a + 6. 

.et X and y represent the two numbers. 

Then, j; + y = a, (1) 
and X -y = b, (2) 
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Adding (1) and (2), 

Subtracting (1) and (2), 







22 


= a + 6. 






X 


_a-f 6 




2 






2y 


= a-6. 






y 


a — 6 




2 


a 


+ 6 


fl.nr 


, a — 6 



Therefore, the numbers are 

2 2 

< 

U. Ijet z and y represent the two numbers. 

Tixen,'^ = g, (1) 

B,nd^^^^^ = h. '(2) 
4 

From (1), x+y = 2g. (8) 

From (2), x — y = 4 A. (4) 

Adding (8) and (4), 2« = 2f?-f4A. 

X = g + 2h. 
Subtracting (4) from (3) , 2y = 2g — ih. 

y = g^2h. 
Therefore, the numbers are g -\-2h and g — 2h. 

18. Let X = the number of quarters, 

and y = the number of dimes. 
Then, x + y = c, (1) 
. and26x + 102/ = dx 100 = lOOd. (2) 
Mult. (1) by 25, 26 + 26 y = 26 c. (3) 

Subtracting (8) from (2), - 16 y = 100 d - 26 c, 

26c-100d 6c-20d 



15 3 



y = 

Substituting in (1), x + ^^"^^^ = c. 

o 

8x + 5c-20d = 3c. 

3x = 20d-f 3c-5c. 

3x = 20d — 2c. 
^ 20d-2c 
"^ = —3— 

Therefore, there are quarters, and dimes. 

14. Let X = the number of pounds of the first kind, 
and y = the number of pounds of the second kind. 
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Then, « + |/ = c, (1) 

and ax-^by = cd. (2) 
Mult. (1) by a, ax-^ ay = ac. (3) 

Subtracting (2) from (3), (a^b)y = ac— cd, 

ac — cd 

y= — T^- 

a— h 
Mult. (1) by 6, 6x + &y = be, (4) 

Subtracting (4) from (2), (a — b)x = cd—bc. 

^ cd — bc 

a— 6 

Therefore, there are ^"^^ pounds of the first kind, and ^"^ 

a— 6 a — 6 

pounds of the second kind. 

1& Let X = A^s rate in yards per second, 

and y = B^s rate in yards per second. 

Then, - = the time for A in the first trial, 

X 

°^~ = the time for B in the first triaL 

y 

and ^Ln^ = the time for B in the second triaL 

y 

«-^-« = «, (1) 



y X 
a a — c 
X y 



= t. (2) 



Adding (1) and (2), ^-^ =8-\-t 

y 

c — 6 = (« + t)y, 
c-b 

8 + t 

Substituting in (1), " • i — = 8. 

8-\-i 

c— 6 X 

(a - 6)(« + t)x - a{c — 6) = «(c — 6). 

(a - 6)(« + 0^^ = <»(c — &)+ «(c — 6). 

Bolvinir x - ^^^ - ^) , or ^(^ " ^) 

solving, *-(^.5)(5^Q.5(e-.6)' ^(a - c) + t(a - 6) 

Tfamfore, A's rate is ^i^^zJ^ andB'sraUisi:^^. 
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16. Let X = the number of dollars A 

and y = the number of dollars I 
Then, aj— (i = y + d, (1) 
and x-\-e = S(y — e) . (2) 
x-^y = 2d, (1) 
«— 3y = -4c. (2) 
Subtracting, 2y = 2d-\- 4e. 

y = d-\-2e. 
Substituting in (1), x — (d 4- 2 e) = 2 (Z. 

X - d — 2e = 2d. 

x = d + 2d-\-2e. 
-c = 3 d + 2 e. 
Therefore, A has 3 d + 2 e dollai-s, and H has d + 2 e dollars. 

* EXERCISES. PAGE 288 

I. X4- 2y + 32 = 14, (1) 

2x-\-y -\-2z = l0, (2) 

3x4- 42/- 32 = 2. (3) 

Mult, (1) by 2, 2x + 4y + 62 = 28. (4) 

2 X + y -f 2 z = 10. (2) 

SubtractiuK (2) from (4), 8y -f 42 = 18. (6) 

Mult. (1) by 3, 3x + 6y4- 92 = 42. (6) 

3x + 4y-32 = 2. (3) 

Subtracting (3) from (6), 2 y +12 2 = 40. (7) 

Mult. (5) by 3, 9y+l2z = 64. (8) 

22/ 4- 122 = 40. (7) 
Subtracting (7) from (8), 7?/ = 14. 

y = 2. 

Substituting in (7), 2 • 2 + 12 2 = 40. 

4 4-122 = 40. 
12 2 = 36. 
2 =3. 
Substituting the values of y and 2 in (1), 

X4-2.2 + 3.3 = 14. 
X 4- 4 4- = 14. 
x = l. 
Check. 1+2.2 + 3.3 = 14. (1) 

1 + 4 + 9 = 14. 
14=14. 
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2 . 1 + 2 + 2 . 3 = 10. (2) 


• 


2 + 2 + 6 = 10. 




10 = 10. 




3 . 1 -l_ 4 . 2 - 3 . 8 = 2. (8) 




3+8-9 = 2. 




2 = 2. 


8. 


a5 + 3y-«=10, (1) 




2a; + 6y + 4z = 67, (2) 




3a;-y + 2z = 16. (8) 


Mult. (I)by2, 


2a; + 6y-2z = 20. (4) 




2x + 6y 4-4z = 67. (2) 


Subtracting (2) 


from (4), y - « 2 = - 37. (5) 


Mult. (1) by 3, 


3a;H-9y-32 = 30. (6) 




3x-y + 22 = 15. (3) 


Subtracting (3) 


from («), lOy - 62; = 16, or 




2|/-z = 3. (7) 


Mult. (6) by 2, 


2j/-12z=-74. (8) 


Subtracting (8) 


from (7), 1U = 77. 



2 = 7. 

Substituting in (6), y-6.7 =-37. 

y-42 = -87. 
y = 6. 
Substituting the values of y and 2 in (1), 

a; + 8.6-7 = 10. 
« + 16 - 7 = 10. 

X = 10 - 16 + 7. 
» = 2. 
Therefore, the solution is x = 2,2^ = 6, 2 = 7. 

Check, 



2 + 3 . 6 - 7 = 10. 


(1) 


2 -K 16 - 7 = 10. 




10 = 10. 




.2 + 6. 6 + 4. 7 = 67. 


(2) 


4 + 26 + 28 = 67. 




67 = 67. 




3. 2-6 + 2. 7 = 16. 


(8) 


6 - 6 + 14 = 16. 




16 = 16. 




2 -. 2^ + 2 = 30, 


(1) 


8y-«-2 = 12, 


(2) 


72-y + 2a5 = 141. 


• (8) 
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Adding (1) and (2), 


2y = 42, 




y = 21. (4) 


Subtracting (3) from (1), 


-x-6z=-lll. (6) 


Substituting 21 for y in (1), 


05-21-1-2=80. 




X + 2 = 61. (6) 


Adding (6) and (6), 


-62=-60. 




2 = 12. 


Substituting values of y and 


2in(l), 


X ' 


- 21 -1- 12 = 30. 




X = 30 + 21 - 12. 




« = 39. 


Therefore, the solution is 


x = 39, |/ = 21,2 = 12. 


Check, 39 


- 21 -1- 12 = 30. (1) 




30 = 30. 


3.21- 


- 39 - 12 = 12. (2) 


63. 


- 39 - 12 = 12. 




12 = 12. 


7 . 12 - 21 + 2 . 39 = 141. (3) 


84. 


- 21 + 78 = 141. 




141 = 141. 


4. 


X4.y = 9, (1) 




yH-z = 7, (2) 




2 -1- X = 5. (3) 


Subtracting (2) from (1), 


X - 2 = 2. (4) 


Adding (3) to (4), 


2x = 7. 




x = J. (5) 


Substituting (6) in (1), 


i + y = 9. 




y = ¥. 


Substituting (5) in (3), 


2 + J = 5. 




2 = f. 


Therefore, the solution is 


« = }» y = V, 2 = t 


Check. 


J-h\L = 9. (1) 




V = 9. 




9 = 9. 




¥ + i=7. (2) 




¥ = 7. 




7=7. 




J+i = 6. (3) 




J^ = 6. 




5 = 6. 
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x + y-z = 0, (1) 
« - y = 2 6, (2) 
X 4- z = 3 a -f 6. (3) 
icting (2) from (1), 2 y - 2 = - 2 6. (4) 
icting (3) from (1), y — 2 2 = - 3 a — 6. (6) 
(4) by 2, * 4y-2z=-46. (6) 

MJting (6) from (6), — 3y=-3a4-3 6. 

y = a — 6. 
tuting in (2), jc — (a — 6) = 2 6. 

X— a-f6 = 2 6. 

X = a 4- &. 
tuting for x in (3) , a -\-Jbf-\- z = Sa 4->&C 

z = Sa — a, 

z = 2a. 
lOre, the solution is x = a4-&, ^ = a— 6, z = 2a. 





l4-i + i=2, (1) 
X y z 




--i4-- = 7, (2) 
X y z 




? + § + § = 14. (3) 
X y z 


icting (2) from (1), 


-1 + 2^-6. (4) 
X 2/ 


(1) by 6, 


5 + § + 5=10. (6) 
X y z 




?4.§ + ^ = 14. (3) 

X y 2 


icting (3) from (5), 


?4-- = -4. (6) 
X y 




-i4-? = -6. (4) 
X 2/ 


icting (4) from (6), 


3 = 1. 

X 




x = 3. 


tuting in (4), 


--4-- = -5. 
3 y 




-y4.6=- 16y. 




14y = -6. 




y — f 



210 TEACHERS* MANUAL 

Substituting the values for x and y in (3), 

? + J_+§ = H. 
8 -f « 









1_7+^ = 14. 

z 










5 = 20. 
z 










6 = 20z. 










Z = J. 




Therefore, i 


the solution 


is x = 3, y=-f, « 


=i. 


Check. 






2=2. 

1 + } + 4 = 7. 
7 = 7. 

|+A-+§=14. (3) 

1 - 7 + 20 = 14. 
14 = 14. 




7. 






1-1-1=1, (1) 

X y z a 

1-1-1=1 

1/2x6 

1-1-1=1. (3) 
z X y c 




Adding (1) 


and 


(2), 


-2 = 1+1. 
z a 6 

— 2 a6 = 6« 4- CLZ. 

az -f 6« =— 2o6. 

(a+6)z=— 2a6 

2a6 
z = . 

a-f 6 




Adding (2) 


and 


(3), 


-2 = 1 + 1. 

« 6 c 

— 2 6c = CJB -f- 6a5. 
6x + c« = — 2 6c. 
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(6 -I- c)aj = - 2 be. 
2 he 



X = - 

6 + c 

Adding (1) and (3), -? = 1 + 1. 

— 2 oc = C2/ + ay. 
ay^ cy = — 2ae. 
Co + c)|/ = — 2 ae. 
2ae 



!/ = - 



a-^- e 



a. oflp + 6y + cz = 3, (1) 

» + V=^, (2) 

^ + , = 6±£. (8) 

Mult. (2) by a, * ox + oy = ^^- (4) 

ax+6y + c« = 3. (1). 
Subtracting (1) from (4), (a - h)y - cz ^ ^LiL? _ 8. (6) 

Mult. (3) by c, cy + cz^ 5-^. («) 

Adding (5) and (6), (o - 6 + c)|/ = 5L±_^H:-£ - 8. 

ft 
Substituting for y in (2), * "^^ = ^^^* 

a6 6 

^ a + 6 — a 
« = . 

ab 
a6 a 
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Substituting for y in (3) , - -^ z = ^-±-^. 

h be 

'^" be 6 

z = ^-±l^. 
be 

be e 

Therefore, the solution is x = -, y =-, z = =■• 

a b e 

9. Let X, y, and z represent the first, second, and third numb 
respectively. 

Then, x + y + 2 = 20, (1) 
X + 1/ - 2 = 10, (2) 
x-(|/-2)=6. (3) 
Subtracting (2) from (1), 2 z = 10. 

z = 6. 

Removing the parenthesis from (3), 

z -^ y + z = 6. (4) 
X + y + 2 = 20. (1) 
Subtracting (1) from (4), - 2^/ =— 14. 

y = 7. 
X — 2/ -f z = 6. (4) 
x + y— z=10. (2) 
Adding (4) and (2) , 2 x = 16. 

x = 8. 
The numbers, therefore, are 8, 7; and 5. 

10. Let X = the number of miles between A and B, 
y = the number of miles between B and C, 
z = the number of miles between C and A. 

z + y = 26, (1) 

X + z = 30, (2) 

y + X = 36. (3) 

Subtracting (1) from (2), x — y = 6. (4) 

X + y = 36. (3) 
Adding (3) and (4), 2 x = 40. 

x = 20. 
Substituting for x in (2), 20 + z = 30. 

«al0. 
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stituting for « in (1), 10 -f y = 26. 

y=15. 
ref ore, the number of miles between A and B is 20 miles ; between 
C is 15 miles ; between C and A is 10 miles. 

Let X = the number of dollars A has, 
y = the number of dollars B hajs, 
z = the number of dollars C has. 

X - 100 = 1/ -f 100, (1) 
z + 100 = 2(x - 100), (2) 
z + 100 = 4(y - 100). (8) 
plifying(l), x-l/ = 200. (4) 

plif ying (2) , z - 2 x = - 300. (6) 

plifying(3), z-4y=-600. (6) 

tracting (6) from (6), 4 y — 2 x = 20a 

2y-x=100. (7) 
— y 4- X = 200. (4) 
ling (4) and (7), y = 300. 

stituting for y in (4), x — 300 = 200. 

x = 600. 
stituting for x in (6), z — 1000 = — 300. 

z = 700. 
refore, A has $ 500, B $ 300, and C has $ 700. 

Let X = the number of nickels, 
y = the number of dimes, 
z = the number of quarters. 

X + y + z = 35, (1) 
.05 X + .10 y + .25 z = 3.75, (2) 

2 X = I/, or 
2 X - y = 0. (3) 
iding (2) by .05, x + 2 y + 5 z = 76. (4) 
t. (I)by5, 5x + 5y-f-5z = 176. (5) 

tracting (5) from (4), -4x-3|/ =- 100. (6) 
t. (3) by 2, 4x-2y = 0. (7) 

ling (7) to (6), - 6y = - 100. 

y = 20. 
stituting for j/ in (3), 2 x = 20. 

X=:10. 
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Substituting for x and j/ in (1), 

10 + 20 + « = 86. 
z = 6. 
Therefore, the solution is jc = 10, y = 20, « = 6. 

18. Let X = the number of days it will take A, 
y = the number of days it will take B, 
z = the number of days it will take C. 

- = the part A can do in one day. 

- = the part B can do in one day. 

y 

- = the part C can do in one day. 

i+i=i-. (1) 

X y 10 ^ '' 

X z o 

l + i = i. (3) 
y z 12 ^ ^ 

Adding (1), (2), (3), ? + ? + ? = ±h.1 + 1 =iL. 

"© V yi V y* V y» X y z 10 8 12 120 

X y z 240 ^ ^ 

Ui = -i-. (1) 
X y 10 ^ ^ 



Subtracting (1) from (4), 



1 _ 37 1 ^ 37 _ 24 _ 18 
z 240 10 240 240 240 

240 = 13 z. 

z = 18A. 

1 . 1 .1^_37 .^v 
X y z 240* ^ ^ 

X Z o 
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uctiiig (2) from (4), 



1 37 
y 240 


1 37 30 7 
8 240 240 240 


240 = 7y. 




y = 34f 




1 + 1+1=37. 
X y z 240 


(4) 


1+1=1. 
y z 12 


(8) 


1 37 
X 240 


1 37 20 17 
12 240 240 240 



acting (3) from (4), 

240= 17 X, 

x=l^. 

lore, it will take A 14fV days, B 34^ days, and C 18^ days. ] 

let X = the number of dollars for the First National Bank, 
y = the number of dollars for the State Savings Bank, 
z = the number of dollars for the Postal Savings Bank. 

X + 2/ 4- 2 = 144, (1) 
X + 90 = y + 51, (2) 
X + 90 = 2 + 76. (3) 
ifying(2), x-y=-39. (4) 

ifying (8), x - « = - 15. (5) 

ig(4)and(6), 2x-y-2=-64. (6) 

X -h y + « = 144. (1) 
ig (6) and (1), 3x = 90. 

X = 30. 
Itnting for x in (4), 30 - y = - 39. 

?/ = 69. 
ituting for x in (5), 30 — z = — 15. 

z = 45. 

fore, I must deposit ^30 in the First National Bank, $00 in the 
kvings Bank, and 8 45 in the Postal Savings Bank. 

iBt X = the number of dollars for bank A, 
V = the number of dollars for bank B, 
z = the number of dollars for bank C. 

X + y + z = d, (1) 

X + a = y 4- 6, (2) 
X -\- a ^ z -^ e. (8) 
posing In (2), x - y = - a + 6. (4) 
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TraoBpoeingin (3), x~t=—a + e. (5) 

Adding (4) and (6), 2x-y -z = -2a -i-b+ c. (6) 

x + v + t = d. (1) 
Adding (e>and (1), 3x=-2a+ b -i-c + il. 

x = i(-2a+b + e + d). 
Sulietituting for x in (4), 

i(-2a+b + c + d)-v = -a + b. 
— 2a-t-b + c + d — Sy=—Sa + Zb. 

-3p = 2a-Sa + 36-6-e-it 
-Sy-~-a + 2b-c - <L 
y = i(,a-2b + e + d). 
Substituting for x in (5), 

i(-2a + b + c + d)-z=-a + c. 
-2a+b + e + d-8z=-8a + 8c. 

~3z = 2a-Sa + 3c-e-'b-d. 



o+ac 



-b-d. 



z = l(a-2e + b + d). 
Ckeck. In Ex. 14, a = 90, 6 = 51, c = 76, and d = 144. 
Substituting in x = i(— 2o + b + c + d), 

iE = i(- 180 + 51+75 + 144)= J- 00 
Substituting in v ~ iC —2b + c + d), 

!/ = 1(90 - 102 + 75 + 144)= J . 207 = 69. 
Substituting in * = i(a - 2 c + i) + d), 

« = |(g0-160 + 51 + 144)=i-135 = 46. 
Therefore, I must deposit 
i(— 2 a + b + c + d) dollars in bank A, 
i(a--2b + C + d) dollars in bank B, 
J(o - 2 c + 6 + d) dollars in bank C, 
If the values given in Ex. 14 are substituted 
in these results, we get the results of Ex. 14, 

SXBRCI5BS. PAGE 285 

1. The values of tlie unknowns that satiaf; 
the given equntions. 

2. AB is the graph of x — y =—2, and 
CD is the graph of 2 » + y = - 16. Their 
common point (—6,-4) represents the solu- 
tion of the two equations. 

ft. There must be a certain value of z and 



sa 



^ tTTTfytiTTTt 
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/ oommon to the three equations because the graphs of the three equations 

^s^Te a point in common. 

aj_2y=-3, (1) 

3x-|/ = l, (2) 

a;-y=-l. (8) 

Multiplying (2) by 2, Qx-2y = 2. (4) 

Subtracting (4) from (1), — 6 x = — 6. 

x = 1. 
Substituting 1 for x in (2), 3 — j/ = 1. 

y = 2. 
We know from this that x = 1, |/ = 2, satisfy equations (1) and (2). It 
K^^emains to see if they satisfy (3). 
Substituting these values in (3) , 

l-2=-l, or 

Therefore, the values x = 1, y = 2, satisfy the three equations. 

4. If the three graphs in 3 do not have the same point of intersection, 
Uiey do not have a common value. 

x-2/ = -l, (1) 

x-2i/=-3, (2) 

2 X - 3 y = - 6. (3) 

Subtracting (2) from (1), y = 2. 

Substituting 2 for y in (1), x = 1. 

Substituting 1 for x and 2 for y in (3), 

2 — 6 = — 6, which is not true. 
Therefore, the values x = 1, j/ = 2, do not satisfy the three equations. 



5. 


2x + y=:12, (1) 
X + 1/ = 3. (2) 




Subtracting (2) from (1), 


x = 9. 




Substituting x = 9 in (1), 


18 + y = 12. 




Therefore, the solution is 


X = 9, 2/ = - 6. 




6. 


3x + y= 16, 


0) 




3 1/ + X = 8. 


(2) 


From (2) 


X = 8 - 3 J/. 


(3) 


Substituting (3) in (1), 






3(8- 


.3i/)+y = 16. 




24- 


-9y + i/= 16. 
-8y=-8. 
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Subetitnting 1 for y in (3), x - 8 - 3 - 6. 




Therefore, the solution is x = 5, ^ = 1. 




7. 6K+ST = S, 


(1) 


7-ff-3r=4. 


(2) 


Adding (1) and (2), 12 K- 12. 




K=l, 




Substituting 1 for IT in (1), 




6 + 3 r = 8. 




3T = 3. 




T=l. 




Therefore, the solution is iC = 1, T = 1. 




8. 8 TT + 9 u = 99, 


(1) 


6 TT- 7 13 = 24. 


(2) 


Multiplying (1) by 6, 40 JT- 45 c = 496. 


(3) 


Multiplying (2) by 8, 40 TT- 56 c = 192. 


(4) 



Subtracting (4) from (3), 101 v = 303. 

i; = 3. 
Substituting 3 for t? in (1), 

8H^+27 = 99. 

8Jr=72. 

Tr=9. 

Therefore, the solution is Tr= 9, d = 3. 

9. 2 J- 32/- 8=0, (1) 

7 a; - y - 6 = 0. (2) 

Multiplying (2) by 3, 

21 X - 3 y - 16 = 0. (3) 

Subtracting (3) from (1), 

- 19 X + 7 = 0. 

x = A- 
Substituting ^^ for x in (2) , 

Jl - 2/ - 6 = 0. 

49-19y_95 = 0. 

19y = -46. 

Therefore, the solution is x = t^, y = — Jf . 

10. 'Lty^y^s, (1) 

4 
*J^ + » = 0. (2) 
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From (1), a; + y - 4y = 32. 




x-Sy = S2. 


(3) 


From (2) a; — y + 6 y = 0. 




« + 6y = 0. 




X = — 6 y. 




Substituting - 6 2( for x in (3), 




-5y-3y = 32. 




-8y = 32. 




l/=-4. 




Substituting - 4 for y in (3), 




X + 12 = 32. 




x = 20. 




Therefore, the solution is x = 20, y = — 4 


'• 


,, r + «^r — «46 
"• 7^6-3' 


(1) 


8 14 " ' 


(2) 


From (1), 6r + «« + 7r-7« = 644. 




13 r - « = 644. 


(8) 


From (2), 7r^40« — 4rH-24« = 0. 




3 r - 26 « = 0. 


(4) 


Multiplying (3) by 25, 325 r - 25 « = 16100. 


(5) 


Subtracting (4) from (5), 322 r = 16100. 




r = 50. 




Substituting 60 for r in (3), 




650 - « = 644. 




« = 650 - 644. 




« = 6. 




Therefore, the solution is r = 50, « = 6. 





«. ^SLtM±M= 10, (1) 

^±±±1 = 3. (2) 



(8) 

(4) 
(5) 



• 


10 


From (1), 


2 X H- 3 y + 15 = 70. 




2 X -f 3 y = 55. 


From (2), 


X + y + 8 = 30. 




X + y = 22. 


Multiplying (4) by 2, 2 x + 2 y = 44. 


Subtracting (5) 


from (8), y = ll. 
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Substituting 11 for y in (4), x + 11 = 22. 

x = ll. 
Therefore, the solution is x=:ll,y = ll. 

18. A + A = 6 (1) 

3x 22/ ' ^ ^ 

? + ? = 13. (2) 

X y 

Multiplying (1 ) by 9, ? 4. ?I = 46. (3) 

X 2y 

Multiplying (2) by 2, - + - = 26. (4) 

X y 

Subtracting (4) from (3), ^ - ^ = 19. 

22/ y 

Clearing of fractions, 27 — 8 = 88 2/. 

38 2/ = 19. 

y = i. 

Substituting i for 2/ in (1) , — + 3 = 6. 

3 X 

3a; 

3x~ 

x = \, 

x = \,y = \. 

14. r^ + F^=l' (^) 

6 — 1 6 — a 

6 1-a 6 ^ ^ 

Clearing (1) of fractions, 

(a; _ l)(6 _ a) + (6 - 1)(2/ - a) = (6 - 1)(6 - a). 
6a; — 6 — ax + a+62/ — y — tt6 + a = 62 — 6 — a6 + a. 

6x — oa; + 62/ — y = ^^ — «• (8) 
Clearing (2) of fractions, 

(X + 1)(1 - a)+ 6(2/ - 1)= 1 - a. 

x + 1 — ax — a+62/ — ^ = 1 — <*• 

X — ax + 62/ = ^' (4) 

From (3), <h - a)x + (6 - 1)2/ = 62 - a. (6) 

From (4), (1 — a)x + 62/ = &• (6) 

Multiplying (6) by 6, 

(62 - a6)x + (62 - 6)2/= 63 - a6 (7) 



Therefore, the solution is 
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Multiplying (6) by 6 — 1, ^ 

(6 + a6 - 1 + a)x + (62 - b)y = b^^b. (8) 

Subtracting (8) from (7), 

(62 - 6 + 1 - a)x = 63 - 62 - a6 + 6. 

63 - 62 - a6 + 6 f, 

X = ■ — = 

62 - 6 + 1 - a 
Substituting b for x in (4), 

b — ab + by = b. 

by = ab, 

y = a. 

Therefore, th? solution is x = b, y = a, 

* IS. The solution of three simultaneous equations in three unknown 
letters, x, y, and z, is the set of values for these unknowns which will 
satisfy each of the equations. 

The solution is obtained by eliminating one of the unknowns, x, from 
two pairs of equations, as the first and second, and the first and third. 
This gives a pair of equations in y and z. Eliminate one of the un- 
knowns, y. This gives an equation in z, from which the value of z may 
be found. 

By substituting the value for z in the equation involving y and 2, the 
value of y may be found. 

Substituting the values for y and z in any one of the given equations the 
value of X may be found. 

♦16. . x + 2/ + 2« = 2(a+ 6), (1) 

x + 2 + 2y = 2(a + c), (2) 

2/ + 2 + 2x = 2(6 + c). (3) 

Adding the three equations, 

2 X + 2 2/ + 2 z = 2(2 a + 2 6 + 2 c), 
x + y + z = 2a + 2b + 2c. (4) 
Subtracting (4) from (1), z = 2c. 

Subtracting (4) from (2), y = 2 6. 

Subtracting (4) from (3), x = 2 a. 

Therefore, the solution is x = 2a, y = 2 6, z=:2e. 

17. Let X = the number of rods A runs in a unit of time. 
y = the number of rgds B runs in a unit of time. 
z = the niunber of rods C nms in a unit of time. 
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Then -, -, and - = the time it takes to run one rod for A, B, and (7, 
X y z 

respectively. 

600_480 

X y 

600 470 

X z 

480 470 

Therefore, -^^ = =^ , which means that B runs 480 miles in the same 

z 



y 

time that C nms 470. 
It follows that 



500^470*600 

y 



or 



480 « ' 

500 _ 489 A 
V z 

Therefore, B can beat C by 600 — 489^ = \^ miles. 



1. \/49 = 7. 
8. \/81 = 9. 



EXERCISES. PAOE 889 

8. \/64 = 8. 
4. V226 = 15. 



7. 38'44[62 Ans. 
36 



120 
2 



122 



244 
244 



22'09]47 AuB, 
16 



80 
87 



609 



609 



10. 



ft. VS6=:26. 
6. >/^=r28. 

6'71'21[2d9 ^n& 
4 



40 


171 


3 




43 


129 


460 


4221 


9 
469 


4221 



47'61[69 Ans. 
36 



120 

9 

129 



1161 



1161 



11. 4^20^261206 ^nt. 

4 

400 



_6 
406 



2026 



2026 
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{. 



9'64'81 [300 
9 
600 



Ans. 



9 



609 



5481 



5481 






I. 



t 



3'82.00'00 [19^54+ 
1 



Ana. 



20 
_9 
29 
380 
6 
885 
3900 

4 

3904 



282 



261 



2100 



1925 



17500 



15616 



6^71,00^00 1 25. 90 » Ana, 

4 

271 



225 



40 
JS 
45 

500 
_9 
509 
5180 1 1900 



4600 



4581 



12^1.00^00 134.79^ - Ans, 
9 



60 
J 
64 
680 
_7 
687 
69.40 

9 

69.49 



311 



256 



6500 



4809 



09100 



62501 



19. 



90. 



81. 



60 
J 
66 



12.96 1 3j6 Ana, 
9 
396 



396 



11.00^0013.31+ Ans. 
9 



60 
_3 
63 
660 

1 

661 



200 



189 



1100 



661 



7.00^00 12.64+ Ana. 
4 



40" 


300 


6 
46 


276 


520 


2400 


4 
624 


2|96 



26.00^0015.09+ Ana, 
25 



1000 

9 

1009 



10000 



9081 



160 
_6 
166 



.75'00Ui6+ Ana. 
. 64 
1100 



996 



.91^661.95+ Ana, 
81 
180 



__5 
185 



1066 
925 
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26. .08001.28 
4 



40 
8 



48 



400 



384 



EXERCISES, PAGE 242 



8. y/a^b^cMfi = ab^c*d^. 

9. \/529r8^ = 23 H««. 

10. y/ofi^ = CKB**. 

11. V9 rri^n^p = 3 mn^. 

12. y/m^n*v = m^n^v. 
18. \/x2 -f 2 X -f 1 =05 + 1. 
14. Vx2 — 2 X 4-1 = X - 1. 



1. V9x2y2 = 3xy. 

2. Via a*b^ = 4 a26. 
8. \/36x22^ = 6 X2/2. 
4. \/81 a<68 = 9 a^b*. 
6. \/225^x«i^ = 15 x^y, 

6. V625 m<n«g2 = 25 m2n3g. 

7. ViMpio^ = 16p6^8. 
16. V4 tt2 4- 12 a6 4- 9 62 = 2a 4- 3 6. 

16. \/4 x2 4- 4 Xi/ 4- 2/2 = 2x4-2/. 

17. Vc2 — 4 ac 4- 4 a2 = c - 2 a. 

18. V9 7m2 — 6 wix 4- ic2 = 3 m — X. 

19. Vx2 4-a^ + i2/2 = «4-i2/. 

20. \/4 x< - 52 x2 4- 109 = 2 x2 - 13. 

21. \/(a 4- 6)2'-^4y(aV6T+'4 = a 4- 6 - 2. 

x< 4-2 x3 4-3 x2 4-2x4-1 1 x2 4- x 4- 1 
x< 



28 



2x2 4-x 



2 x3 4- 3 x2 
2 x3 4- x^ 



2 x2 4-3^ 4- 1 



2 x2 4- 2 X 4- 1 
2 x2 4- 2 X 4- 1 



6x2- 



9x^ 
9 m* 


1-12x3 4- 10x2-4x4-1 


2x 


-12x3 4- 10x2 
-12x»4- 4x2 


6x5 


»-4x4-l 


6x2-4x4-1 
6x2-4x4-1 



3x2 — 2g + l 
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91 



aB^— 2x5 + 3x4 — 4a;3 + 3x2__2x + l | x^ - x^ + x - 1 
x« 



2x»-x» 



- 2 x5 + 8 x< 

— 2 x5 + X* 



2 x' — 2 x2 + X I 2 x4 

2x< 



4 x3 + 3 x2 

2 x3 H- x2 



2x»-2x2 4-2x— 1 



2 x3 + 2 x2 
2 x3 + 2 x2 



2x-f 1 
2x + l 



x< — 6x»2/ + 13x22/2- 12x2/8 + 4y4 | x2 - 3xy + 2« y|^ 

X* 



^ 



i 



2x>— -Sxy 



6 x^ + 13 X22/2 
6x3y+ 9x2y2 



2x>— 6X2/ + 22/2 



4x2^2 
4x2^/2 



12 X2/3 + 4 2/< 
12x2/3 + 4 J/* 



x8 + 2 a8x2 — a<x* — 2 a2x« + a^, 
or, x8 - 2 a2x6 — a*x^ + 2 a6x2 + a^ \ x^ — aW — a* 



2x<-a2x2 



— 2 a2x« — a*x< 

— 2 a2x« +. a^< 



2 X* - 2 a2x2 — a* 



- 2 a^x^ + 2 a«x2 + a* 

— 2 a^x^ + 2 a«x2 + a* 



87. 



9x2 — 6X2/ + 2/2 + 12 X2 — 4 2/z + 4 «2 |3x 
9x2 



-y 


— 6x2/ + 2/2 
-6X2/ + 2/2 


6 


Ix— 22/ + 2Z 


12 X2 — 4 2/2; + 4 z2 
12 X2 — 4 2/« + 4 22 



y + 2z 



9x« + 26y« + 9 z* — 30 X2/ + 18 x« - 80 y«, 
or, 9x« - 80x2/ + 262/* + I8xz — 30 yz + 9 a* |3x-62/ + 3g 
9x« 



6x — 6y 



-80x2/ + 26 2/2 
-80x2/ + 26 2/2 



6x-.102/ + 3« 



18 xz — 80 yz + 9 z« 
18xz — 80i/z + 9z« 



226 



TEACHERS* MANUAL 



L x8 + 4 x7 4- 68 a5» - 20 X' - 2 x» + 16 »* - 50 «2 - 88 » + 121 
a^ 4- 4a;7 _ 2x» - 20x' + 16x« + 68x» - 60x« — 88x + 121 



x8_ 
2 X* + 2 x» 



4 x^ — 2 x« 

4x7 + 4a5« 



2x< + 4x»— 8x« 



2x*-i-4x« — 6x2-4x 



-6x«-20x* + 16x* 
-6x« -12xV-f 9x^ 

- 8x'i+ 6'x4 + 68x»-60x« 

- 8x«^-16x^ + 24x»-f 16x« 

22 x< + 44x» - 66x« - 88x + 121 
22 x< + 44x»» 66x2 _ 88^+ 121 



2x4 + 4x«-6x2-8x-fll 



81. (a) 



1-x 
1 



2-? 



— X 



-x + 



X2 



1 «5-_^ — ^ 
2 8 16 



2-x-*? 
8 



2-x 



__x2 
4 

__ X2 X3 X* 

4 8 8 



x^ 
4 



8 



x; 

8 



(&) 



X2+l 

X2 



2x + — 
2x 



1 
1 + 



2x 



8x» 16x* 



4x2 



2x + i-A. 
X 8x8 



1 

4x2 

J_ 

4x2 



8x* 64x« 



X 4x> 



J_ 
8x* 



1 

64 x« 
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(c) 



«2-l 

a;2 



x-J— L_ 



I 



2x 8a^ 16x* 



2x--^ 
2x 



-1 



-1-f 



4x2 



2X-1-J- 
X 8x» 



1_ 

4x2 

-4-.+ 



1 + 1 



4x» 8x< 64a!» 



2«-l-^ 



X 4x« 



8x4 64a^ 



EXERCISES. PAOE 24S 



Check, 



Check. 



Cheek. 



Vx-10 


= 6. 


x-10 


=26.. 


x 


= 10 + 26. 


•X. 


= 36. Ana 


V36-10 


= 6. 


\/26 


= 6. 


5 


= 6. 


4 


= Vx - 8. 


16 


= x — 3. 


X 


= 16 + 8. 


X 


= 19. ^TW 


4 


= Vl9-3. 


4 


= VT6. 


4: 


= 4. 


V2X + 1 


= 3. 


2x + l 


= 9. 


2x 


= 9-1. 


2x 


= 8. 


X: 


= 4. An8, 


/2.4+1: 


= 3. 


V8 + 1- 


= 3. 


V9: 


= 8. 


8 


= 8. 



4. Vx2 + 6 

x2 + 6 

X2 
X2 

X 

Check for + 2, 



3. 

9. 

9-6. 

4. 

± 2. ^rw. 



V4 + 6 

Vd 
3 
Check for - 2, 



\/22 + 6 = 3. 
3. 
3. 



= 3. 



>/(-2)2-f 6 = 3. 

3. 
3. 



V4 + 6 

V9 
3 



= 3. 



6. >/x+6— Vx=l. 

>/x+ 1. 
x-f 2Vx + l. 
6-1. 
4. 

2. 

4. Ana, 



Vx + 6 

x + 6 

2Vx 

2y/z 

Vi 

X 

Check, 

>/4T6->/4 

>/9-.\/4 

3-2 

1 



1. 

1. 
1. 
1. 
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6. Vx — 2 + Vx 4- 3 = 6. 



Va; -I- 3 = 5 - >/x-2. 



^ + 3 = 25 - lOV x - 2 + X - 2. 
lOV x-2 = 20. 
Vx - 2 = 2. 
x-2 = 4. 

X = 6. -4n«. 



v/6^^ + V6 + 3 = 6. 

Vi + ^9 = 6. 

2 + 3 = 5. 

5 = 6. 



7. V2x + 5-^2x4 2 = 1. 



\/2 xT "5 = 1-1 - V2X + 2. 
2 X + 5 = 1 -f-_2V2 X + 2 + 2 X + 2. 
2\ /2x + 2 = 2. 
V2x + 2 = 1. 
2x + 2 = 1. 
2x = 1-2. 
2x=— 1. 
X = — J. -4n5. 



V2(- i ) + 5 - V 2( -^I)+2 = 1 

V-l+5-V--l-f-2 = l 

V4-Vl = l 

2-1=1 

1 = 1 



g. v/3 X + 7 — V2 X + 10 = . 
\/3x + 7 =V2x + 10. 

3x + 7 =2x+ 10. 
3x-2x = -7 + 10. 

X = 3. Ans. 

Check. 

V3 . 8 - !■ 7 -. V2 . 3 + 10 = 0. 
Vo^ry - V6 + 10 = 0. 

vie - \/i6 = 0. 

= 0. 



9. y/x + a = Vx + a. 

X + a =x-|-2a Vx+a*. 
2ay/x = a— a\ 
2Vx = 1 — a. 
4x = 1 — 2a + a2. 

x=J(l-2a+a8) = ^i^l^. JLrw. 

4 

C/iecfc. 
Vj(l-2a + a2)+ a 

= \/j(l -2a + a2) + a. 
Vj(l-2a-|- a2 + 4a) 

= Vi(l -2a + a2) + a. 
Vj(l-t-2a + a2) 

= \/j(l -2a + a2) 4- a. 
J(l + a)=i(l -a)+a. 
l4-a = l — a + 2a. 
1 + a = 1 + a. 



10. >/2x-3a2+V2i = 8a. 
V2x — 3a2 = 8 a — V2x. ' 
2x — 3a2=:9a2- 6aV2x + 2x. 
6aV2x = 9a«4-3a2. 
6aV2x = 12 a2. 
V2x = 2 a. 
2x = 4a'. 
X = 2 a*, ^ns. 



V2.2a2-3a2 + V2.2a» = 3a. 
^4 02— 3a24. V4^= 8 a. 

Va2 + \/4^ = 8a. 

arf 2a = 8a. 

8a=:8a. 
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11. 




Vx-f 8 _ 


. Vx + 3 




Clearing of fractions, 


>/2x + 7 


V2X + 2 






V(x + 8)(2x-f 2) = 


■' Vrx + 8)(2 


>a; + 7), 




(x + 8)(2x + 2) = 


: (x + 3)(2x 


+ 7). 




2x2+18x4-16 = 


; 2 X2 + 13 X + 21. 






18x-13x = 


21 - 16. 








6x = 


:6. 








X = 


: 1. Ans, 




CJieck, 




VI + 8 
V2 . 1 + 7 

V9_ 
V9 


. Vl+3 
V2 . 1 -f 2 

Vi 

V4 






5 of fractions, 


1 = 


:1. 

2Vx 

: • 




18. 


Va-3x 

2Vx 




Clearini 


Va-fSx 

:4X. 






V(a-3 


x)(a + 8x) = 






(a -3 


x)(a4-3x) = 
a2-9x2 = 


: 16 X2. 
: 16 X2. 






• 


9x2-16x2 = 
26x2 = 

x2 = 

X = 


:-a2. 
:a2. 

a2 
26 

: ± -' Ana, 
6 




CJieckJ 


•or+f. 






2 a /^ 

• 






'4 






V-^¥ 




CleariiH 


I of fractions, 




4a 
6 






r'-26 = 








a2 o«^ 

26 


16 a2 
26 


V 






16 a2 


16 a* 


J 



^J 



26 26 
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The root a; = — ^ must be discarded, as it leads to imaginary 

5 

in the given equation. This would not be of value to the pupil t 
studied imaginaries. 



18. Let X =: the number. 
Then, 



Check. 



V2X+10 
2X + 10 

x + 5 

X 

V2 . 3 + 10 

V6 + 10 

Vi6 
4 



4. 

16. 

8. 

3. Ans, 

4. 
4. 
4. 



= 4. 



14. Let X = the number. 
Then, y/ofi + 9 = 6. 
x2 + 9 = 26. 
a;2 = 26 - 9. 
iC2 = 16. 
X = ± 4. Ans. 
Check for + 4. 

V42 -f 9 = 6. 

Vl6+_9 = 6. 

V26 = 6. 

6 = 6. 

Check for —4. 

V(-. 4)2T9 = 6. 

V16 + 9 = 6. 

\/26 = 6. 

6 = 6. 



IS. Let X = the numbei 



Then, Vx — Vx — 11 = 

\^ = 1 + y/x - 11. 
X = l + 2Vx- 11 H 



-2Vx-ll=-10. 

Vx - 11 = 6. 
x-11 =26. 
x = 86. 

Check, 

V36 - V86 - 11 = 1. 

V36-V26 = l. 

6-6 = 1. 

1 = 1. 



EXERCISES, PAGE 247 

1. vT is a radical ; 2 is the index, and 7 is the radicand. 
8. V9 = 3 is not a radical ; 2 is the index ; and 9 is the radio 
8. y/Vt is a radical ; 2 is the index ; and 17 is the radicand. 
4. -x/f is a radical ; 2 is the index ; and f is the radicand. 
b. \/| = f is not a radical ; 2 is the index ; and f is the radic 
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^' '^^^S is a radical ; 2 is the index ; and .3 is the radicand. 

•• "^ — ^8= —2 is not a radical ; 3 is the index ; and —8 is the radicand. 

*' "^ X 1 is a radical ; 8 is the index ; and 11 is the radicand. 
*• ^^7 = 8 is not a radical : 3 is the index ; and 27 is the radicand. 
IV. v^S ig a radical ; 4 is the index ; and 5 is the radicand. 
^^' "^^X6 = 2 is not a radical ; 4 is the index ; and 16 is the radicand. 

^* '^''^^^BOis a radical ; 6 is the index ; and 60 is the radicand. 

It -^^ — 

^** ^^ 92 = 2 is not a radical ; 5 is the index ; and 32 is the radicand. 

^** ^^5 a^ is a radical ; 2 is the index ; and 3 x^ is the radicand. 

W. X/^^a»54 = 8a*62 is not a radical ; 2 is the index ; and 64 a«6« is 
theradi^2^d. 

^•' 'X^8a«6» = 2 o«6 is not a radical ; 3 is the index ; and 8 a«&8 is the 
ndicaix^. 

*• "X/Sx^ft* is a radical ; 4 is the index ; and 5 afiy^ is the radicand. 

EXERCISES. PAOE 8S0 

*• X/Ss 2.28607. 7. v^STrr 3.60843. 

•• "x/gO = 7.07107. 8. V82 = 9.05639. 

*• <^= 1.70998. 9. \/820 = 9.36990. 

*• ^v^=: 8.68408. 10. ^717 = 2.77489. 

•• -v^600 = 7.98701. 11. >/7jT = 2.77669. 

•• V5r= 7.14143. 12. VTTTI = 8.78066. 

^^' VTTI = 10 VTJT = 10 . 2.77669 = 27.7669. 

^^ V6^= 10 V6r62 = 10 . 2.34947 = 23.4947. 
^- Vm = lOVS^&f = 10 . 1.91672 = 19.1572. 

^^ y/m = 10V9:84*= 10 . 3.13688 = 31.3688. 
^''^ \^7llO = 10\^3r= 10 . 1.92290 = 19.2290. 

^•* v^6650 = 10 v^66^ = 10 . 4.03306 = 40.33060. 

^- vC66 = |VV^ = Ax 7.41620 =.74162. 

*• V:0ff?6 = jt^x 10^6176= ^^\/6J6= 1^x2.6000 = .2600. 

EXERaSES. PAGE 251 

1* Let X represent the number of inches in AC, 

Then, {C« = 8« + 2« = 9 + 4 = 13. 
ntnfore, a b y/TS s 8.60555. Ana, 
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2. Let X = the number of feet from home plate to second base^ 

Then, a;« = 902 + QO* = 8100 + 8100 = 16200. 

X = V16200 = 100 Vl^ = 100 X 1.27279 = 127.279. A^n^ 

8. Let X = the nimiber of feet in each side. 

Then, x2+x2 = 144. 
2x2 = 144. 
x2 = 72. 

X = V72 = 8.48628. ■ Ana. 

4. Let X = the number of feet from one comer to the opposite coni.ex" . 
Then, x2 = 1002 4. 28O2 = 10000 + 62900 = 02900. 

X = \/62900 = 100V6:29 = 100 • 2.60799 = 260.799. ^ns. 
The distance around is 100 ft. + 230 ft. = 330 ft. 
Therefore, 330 ft. - 260.799 ft. = 79.201 ft. Ans. 

6. Let r = the number of feet in the radius. 

Then, 3f r2 = 10. 

r2=l?=10x^ = - = 3.18+. 
3f 22 11 

r = VOF = 1.78326. Ana. 

6. Let X = the number of inches in the edge. 

Then, x» = 236. 

X = v^236 = 6.17101. Ana. 

7. Let r = the number of feet in the radius. 

Then, J xrs = 672. 

r3 = 672 X } X ^g = 160+. 
r = \/l60+ = 5.42884. Ana. 

9. Let h = the himiber of inches in the altitude. 

Then, h^ = 22- I2 = 4 - 1 = 3. 
;i=V3 = 1.78206. 
Since the area of a triangle = ^ the base by the altitude, the s 
= i . 2 . 1.73206 = 1.73206 square inches. Ana. 

10. Let r and r' represent the radii of the first and second spl 
respectively, and let v and v' be the volumes. 

Then,l = l = -?:i. 



Hence, ~=^ = -^ = — ^ Ana. 

r' -i/l Vf 1.91293 
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EXERCISES, PAGE 268 



1. 



V20 = 4.47214 (table). 

y/2b = 2 V6 = 2 X 2.23607 = 4.47214. 
•• \/54 = 7.34847 (table). 

\/54 =V9.V6 = 3V6 = 3x 2.44949 = 7.34847. 
^* V45=V9T5 = 3>/6. Am. 

*• \^ = VI6T5 = 4 \/5. Ans, 

** V288 = vl44T2=:12V2. Ans, 

V||=V^=J. Ans, 

i^^-s/^i^^^iH Ans, 

'• V98 = V49T2 = 7 V2. ^rw. 

9. 



6. 

7. 



10. 
11. 

la. 



"V/^ie a'^lfi = VI6 a<62 . a6 = 4 a'^by/ab, Ans. 
A/-^ =\-^ ' ay = — Vay, Ans, 
/16^^^ /I6^4^^4n2 /^ ^ 

Al «8« >/ «2 S« S ^St 

^ 27 a»6»c7 _. 1 9 a2b2c6 3"^ _ Sabc^ jSabc ^^ 
^ Sxyz ^ 4 *2«yz 2 ^2xyz' 



1^, ^ 8(a+6)^'d ^^/(a+6)V' 3d ^ (a 4- 6)c / Sd ^^ 
^ 4(a2-62) ^^ 4 *a2-62 2 ^a2-62* 

1^^ ^ /6 4 gim^n^ _, ^^ 32 a&m'^s 2 a2mn» _ 2 gmn ^ 2 a2yytn8 ^^ 

15^ /82 g»(y - g)^ ^ J iQ ^Hy - g)^ 2 J ^ 4 z(y ~ 2) f2T 

\ m^n^ ^ m<n2 n m2n ^ n 

^8. 2 V3 = Vi • V3 = \/l2. -Arw. Formula X. • 
I7. 8V2 = V9. V2=>/18. ^Tw. 

^•. l>/3 = Vi • V3 = V}, or — . Ans, Foraiula XI. 

Vi 

l9. jV7=V?i. V7=^. ^rw. 

VIO 

%|. JV8=V}- V8 = V{=V2. Ans, 

6^tt ^62 ^a >'62 a ^ft 

2 x\/Sy^ \/4x2 . V37 = Vl2xV iitw. 
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28. a6 V3 cd = VM^ • VS cd = VS a'^h^cd. Ans, 



86. 2 a; Va« - 6« = Vix* • Va* -62 = y/^aW ^ 4 6«x2. -4na. 

86. mVn = Vm* • Vn = Vm*n, Ans, 

87. 2 a\/a^^ = y/Wcfi • v^o^TT^ {/8 a»(a - 6). -Arw. 

23^ av^8^V72.V^^ V^ ^ /x^ ^^^ 
xVo* Vx2. Va» Vx* -a' ^<* 

89. |V2=Vj. V2=Vj. ^w«. 



81. (a- 6)V2c= V(a- 6)2. V'2c=V2c(a-. 6)2. Ans, 
88. - Va2 - 62 =-^/^ . Va2 - 62 = J^ (a^ - 62). ^rw. 

Jif /If #1' 

88. 2c^rz:^^^8c3^^3^j^3^^J/8c3 ^^ 



m \a2-62 \ m2 o2_62-\ «_& 



EXERCISES. PAGE 866 

1. >/8 + \/T8 + V82 -vTr2 + >/9^4-Vl6.2 = 2v^+8\/2 + 

= 9\/2. Ans, 

2. \/l2+V27-\/75==V4T3 + V9T3-V25T^=2>/8 + 3V3- 

= 0. Ans, 

8. \^+ \/l6-\/M== v^4- ^^'8^2- v^2fr2= v^ + 2v^- 

= 0. Ana, 

4. Vl28-Vl8+V^=V64^-V9T2 + \/86.2 = 8>/2j-3V24 

= 11V2. ^ns. 

= ffV3. -4n«. 

6. V8+V^4-vl6==vTr2+vTr3 + 4==2V2 + 2\/3 + 4. A 

7. \/82a« - V8a2 + VWcfi = V16 a2 • 2 - V4 a* . 2 +y9 cfi'2 

= 4 aV2-2 a V2 4-3 aV2 = 6 aV2. 
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= 5 a& v^. Ana, 



B. V32 a — V8 a + Vl8 a = VlQ .2a — V4.2a+V9.2a 

= 4v'2a"-2V2a + 8\/2a = 6V2a. Ans. 



}. V2(x - y)2 4- V8(x - 2/)2 + Vl8(x - y)2 



= V2(x - y)2 + V2 . 4(x - y)2 + V2 • 9(x — y)* 

= (X - y) V2 + 2 (X - y) V2 + 3(x - y) V2 = 6(x - y) V2 . -4n«. 

I. V2(x -y)+ V8(x - y) + Vl8(x - y) 



= V2(x - y) + V4 . 2(X - y) 4- V9 . 2(x - y) 



= >/2(x - y)+ 2V2(x- 2/)+ 3>/2(x- y)= 6V2(x - y). ^n«. 

1. 2V3- JVl2 + 3>/2T=2V8-iV4T3 + 8V9T3 

= 2V3-V34-9V8 = 10V3. Ana, 

I. ^+^+^ = v^ + x/I + v'V = ^^^ + ^ + V^27Tj 

=:2^J+v^i4-3v^=6v^|. ^rw. 

^X* ^y2 \22 \ X2 ^ y2 \ ;j2 

X y 2 \x y zl 

^oc ^ac ^ab ^ahr ^ abc ^abr 

= Jr/2 . J^+J62 . 4-+V'*' • 4- 
^ abr ^ abc ^ abc 

^abr ^abc ^aftc 
:=: (a^b + r)J-L. Ana, 



EXERCISES. PAGE 266 

. VS. >/27=>/8r=9. Am. 

I V8 . Vl2 = V9« = VIoTo = 4 VO. Am, 

t. \/e . V4 = >/24 = V4T« = 2 Vii. Am. 



236 TEACHERS' MANUAL 

4. \/6.\/6=V30. Ana. 

5. VJ.>/J = \/}T} = VJ = J. Afu. 

6. \/6. Vi=Vf = VT=1. An8, 

7. VT . V^OOT = VTOOOi == .01. ^na. 

8. \/8-V2 9. 2Vg-VS 
V34-V2 2>/S+v^ 



8-V6 4.8-2V6 

+ V6~2 2V6-4 

3+ 0-2 = 1. Ans, 12+0 -4 = 8. A. 

10. (\/6-V2)2 = V6«-2V6. V2 4-v^* = 6-2vl0 + 2 

= 7 - 2VIO. Ana. 

11. (>/6-2)«=>/62-4\/64-4 = 6-4>/6 + 4 = 9-4>/5. AttC 

18. 2V6 + 8\/8 
4V6-6V3 

8.6 + 12\/l6 

-10>/16-15»8 

40+ 2Vl6-46 = 2Vl6-6. Ana. 

18. \/2+\/8+V6 
V2-V3 



2+V6 + VIO _ 

- 8 _ V6 - VI 6 

- 1 + + vlO - Vi6. Ana. 
14. >/x • Vi^ = Vx^ = x2. ^n«. 



15. Vab . Va363 = Vo^ = a262. -4tw. 

16. Vx^' y/xy = Vx^yJ = xyVx. Ana. 

17. (Vx + >/2/)(V« — v/y) = (Vx)2--(>/y)2 = x — y. -4iw. 

18. (Va +V6)2=(\/a)2 + 2Va>/iS +(>/&)« = a + 2Va5 + 6. At 

19. (V3x+\/4^)2=(\/3x)2 + 2V8x»4y+(V47)« 

= 3 X + 4 V3 xy + 4y. ^iw. 

20. SVx + ^Vy 

2Vx-5Vy 

6x+ 8v^ 

— ISVxy — 20y 

6x— 7Vxy — 20y. ^w«. 
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= 3 4-2\/6 + 2 = 6 + 2V6. Ana, 

• Ifx = 2 + V6,x2-4x-l=(24->/5)*-4(2+v^)-l 

= 44. 4 V6 + 6 - 8 - 4 V6 -1 = 0. Ana, 

, Ifx=^^'^x» + 3x>2 = (^^^-Y + 8(^^-^)^2 

?-6>/i7+9 3Vi7-9 o_ 17-6vT7 + 9 6Vi7-18 8^^ 
4 2 4 4 4* 

. Does VS+V2 "satisfy" the equation x«-4x + l=0? That 
this equation true when x = VS + V2 ? 
Ll)8tituting forx, (\/3+V2)2-4(v^ + V2)+l=0? 

3 + 2 Ve + 2 - 4\/8 - 4 V2 + 1=0? 
4- 2 VS — 4 V3 — 4 V2 does not equal 0, and hence, z = VS+y/2 does 
istisfy the equation. 

EXERCISES. PAGE 267 

I. v^=JM = V4 = 2. ^rw. 6. -i- = Vl- ^^' 

V6 ^» V2 ^2 

^/Q ^8 ^4 2 \/x« ^«' ^^ * 



,^ V^^^ /3l^HZI = j:^EE: = _i_Vi:r^. Ana. 
Vl2rx+t/)» >fl2(x + y)3 >'4(x + y)2 2(x + y) 



EXERCISES. PAGE 268 



VS VS V6 VI8 3>/2_v^ ^^ 

2 * 



L. 


x/6 V6 V6 « « 


1. 


V7 _ vT V10_ V70 ^^ 
VlO VlO VlO 19 


1. 


V5 V6 V6~ * 
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9. 



12. 



^9U. 



-V2aa \/2aa y/%ax 2 ox 2 ox 2 a 

^ VS+v^ ^ V3 4-V2 >/3 4-V2 _ 3 + 2>/6 + 2 _ 6 + 2>/6 
V8-\/2 V8-V2 VS+V^ 3-2 1 

6. _J_ = _1 V8JJ,^V8+1^V8 + 1, ^^ 

V8-1 V3-1 \/8 + l 3-1 2 

7 2 _ 2 V6 + >/8 _ 2(\/6+V3) 

V6-V5 \/6--V3 _\/6+V8 6-3 

= }(V6 + V8). ^n«. 

g 3+v^ _ 3+V6 , 34->/5_ » + 6\/6+6 _ 144-6V6 
3-v^ 3->/6_3 + V6 0-6 4 

= L±3V5. ^^^ 
2 

3V3-2V2 _ 3\/3 -2>/2 2V8-3V2 

2V3 + 3V2 2V3 + 3V2 2V8-3\/2 

^ 30- 13V6 _ 30-13V^ . ^^ 
12-18 -6 

10. 2W6^ 2 + V6 , V7^ 2V7+V86 , ^^^ 
2V7 2>/7 V7 14 



jj 3\/a-4V6 _ 3Va-4V6 2Va + 8\/& _. 6a + >/a6- 12 6 , 

2\/a-3>/6 2\/a-3V6 2>/a + 3\/6 4a-96 



Vg + 1 + 3 _ Vx + 1 + 3 ^ Vx + 1 — 2 __ x+l+Vg + l — 6 

VxTl + 2 Vx'-jn + 2 Vx~-M - 2 X + 1 — 4 

^x+V^n-5, ^n«. 
x-8 

* EXERCISES. PAGE 869 

1. A=J_ . :^ = 3>/2^3 j^j421=2.12131. Am. 

y/2 V2 V2 2 2 

3 2V6^2>^.V2^2V10^ 1.3.10228 = 1.06409. Ana. 
8\/2 3V2 \/2 6 8 

8. 1 ^ 1 V2 + l ^ V2 + l _ V2 + l _^,g , ^ 

\/2-l\/2--l\/2-|-l 2-1 1 

= 1.41421 + 1 = 2.41421. Ans., 
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2-V3 2-V3 2+V3 4-3 

= 2 4- 2 . 1.41421 + 1.78206 + 2.44949 

= 2 + 2.82842 + 1 .78206 + 2.44949 = 9.00996. Ana, 

5. -4= = -4z.^ = -^ = ^ = i^^?^=. 057736. Am. 
V300 V300 \/3 V900 30 80 

g 8V8-4 _ 8V3-4 4V3H-6 _ 36-Vi6-20 _ 16->/l6 
' 4V8-6 4>/3-6'4V8 + 6 48-26 28 

^ 16-8 87298 ^ 12.12702 ^,,^,, ^^ 
28 23 



EXERCISES. PAGE 262 



1. 



8. 



6. 



x2 - 121 = 0. 

X2 = 121. 


6. 


^, o «2-4 6x2-10 
4 - 7 • 


X = i 1 1 . An8, 


28x2 


- 84 -7 x2 + 28 = 20x2 - 40, 


6x2-72 = 0. 


28x2 


- 7 x2 - 20x2 = 84 - 28 - 40. 


6 x2 = 72. 




x2 = 16. 


x2 = 12. 




X =.± 4. -4iw. 


x = ± Vl2. 






12x«-64 = 4x* + 8. 
12x2-4x2 = 64 + 8. 


7. 


(llx)2 = 618 + (8x)2. 
121 x2 = 513-1-64 x2. 


8x2 = 72. 




121 x2 - 64 a;2 = 518. 


x2 = 9. 




57 x2 = 518. 


X = ± 3. Ana, 




x2 = 9. 


2x2-6 = 0. 




X = i: 3. Ana. 


2x2 = 6. 






X2 = |. 

x = ±Vf =±i>/lO. 


8. 


^^ = ^^-20. 
6 4 


22x2-862=0. 




4 x2 = 6 x2 - 400. 


22 x2 = 862. 




4x2-6x2=- 400. 


x2 = 16. 




x2 = 400. 


X = ± 4. Ana. 




X = ± 20. Ana* 



2(x - 6) H- 3 X (X - 1) = 17 - X. 
2x- 10-|-8x2-3x= 17-x. 
8x2 + 2x-3x + a;=17-|-10. 

8 x2 = 27. 
x2 = 9. 
X = ± 3. Ana. 
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10 2g + 7 _ 3g4- 16 

X H- 6 X H- 13 



2x2 + 83x + 91 = 80^4-33x4-90. 
2x«-3x« = 90-91. 



x* = l. 

X = db 1. -41W. 

11. l^^±18 = x«-3. 

9 

4x« + 18 = 9x«-27. 

4x2-9x2=- 18-27. 

6x2=46. 

x2 = 9. 

X = ± 8. Ana, 

1 — 2x l4-2x 
10 4- 20x 4- 10 - 20x = 86-144x2. 

144x2 = 86-10-10. 
144x2 = 16 

x2 = ^ = i. 
X = db }. -4.1W. 



18. 




x = ±.^EI=^lV53T5. 

'a a 



14. 0(2 .- a = 0. 

x2 = a. 
X = db Va. ^w«. 

16. 2 x2 — a(x 4- ft) = «(« — a). 

2 x2 — ax — o6 = x2 — ox. 
2x2-x2 = a6. 
x2 = ab, 
X = ± Va6. ilna. 
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16. — ^ + 



_ 6-l-g^ 



o — X a + x a2 — X* 
a-fx + a — a5 = & + x2. 

x2 = a + a — ft. 
x2 = 2 a - 6. 



X = ± v2 a - 6. -4n«. 

17. 2aH-x^2a-x^^ 

2a — X 2a -\- X 

4 o2 4- 4 ox 4- x2 + 4 a2 - 4 ax + x2 = 4 a«6 — 6x2. 

x* + x2 + 6x* = 4 a26 — 4 a2 — 4 a*. 
2x2 + 6x2 = 4a26-8a2. 
(2 + 6)x2 = 4a2(&-2). 

x2 = 4a2 (^''^) . 
6 + 2 

x = ±2aJ^ = ±7^>/6rr4. ^iw. 
>6H-2 6+2 

18. V2x« + x = x + i. - 

2x» + x=x2 + x + J. §138 
2x«-x2 = J. ' 
x2 = J. 

19. V2(x2 + ax) = X + a. 

2x* + 2ax = x2 + 2ax + o2. §138 
2x* — x' = a*, 
x* = a*. 
X = i: a. ^na. 



BXBRCI8B8. PAGE 262 

1. Let X = the number. 

Then, dx^ — 62 = x< + 20. 
8x«-x« = 62 + 20. 
2x« = 72. 

X2=:36. 
X s ± 6. iltM. 
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S. Let X = tlie other side. 

Then, a;2 ^ 81 = 226. 

a^ = 226 - 81. 
x2 = 144. 
X = 12. Ans. 
The other solution, — 12, caimot be used for the side of a triangle. 

5. Ivet X = the required distance. 
Then, x2 = 144 + 226. 

x2 = 369. 
X = 17. Ans. 
The other solution, — 17, cannot be used. 

4. Let X = the number of inches in the umbrella. 

Then, x^ = 322 4. 202. 
x2 = 1024 + 400. 
x2 = 1424. 
X = 37.73+. Ana, 

6. Let X = the number of rods on one side. 

4x = the Lumber of rods around the field. 
x2 = the number of sq. rd. in the field. 
6 J acres = 6J • 160 Hq. ixl. = 933 J sq. rd. 
X? = \mi or ^%^, 

X = y/2^ = V^gA.21 = Y V^i = ■¥ • 4.68268 = 80.560. 
4x = 4 . 30.660 = 122.20, the required number of rods. Am. 

6. Let X = the leligth, and y = the width. 

Then, ^ = ^ . 

y 4 

2if/ = 4x. 

!/ = ix. 

xy = the area, or 90 acres. 

90 acres = 90 • 160 sq. rd. = 1440 sq. rd, 

xy = 1440. 

Substituting | x for y^ 

X . ^ = 1440. 
6 

5^=1440. 
6 

8 x2 = 7200. 

x2 = iX)0. 

X = 30. A71S. 

y = ? X = 48. A718. 
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7. Let X = the niunber desired. 

Then, ?I = iL . § 133. 
X 12 

x2 = 324. 



x-± \/824 = ± 18. Am, 

Let X = the number desired. 

Then, 1? = ^ . § 133. 
' aj 21 ^ 

x2 = 836. 



*5 = ± V836 = ± V16 . 21 = ± 4V2I = ± 4 . 4.68258+ = db 18.83082+ Am. 
The answers to this problem are expressed approximately ; the answers 
to Ex. 7 are exact (§ 185). 

9. _L = ^ . Example 8, page 197. 

Pq2 = 40. 

PQ = v'iO = 2 VlO = 2 . 8.16228 = 6.32456. Am. 
11 "PT 

10. -ii^ = i-i-. Example 10, page 197. 

FT 6 

P2« = 66. 
Pr = V66 = 8. 12404. Am, 

11. Let X = the width (in inches) of strip, 
Then, the width of inner square = 20 — 2 x. 

The area of the inner square = (20 — 2 a;)^. 
The area of the original (large) square = 20^ = 400. 
Then, we are to have (20 — 2 x)* = J • 400 = 200. 
400-80x4-4x2 = 200. 
4x2 — 80x=— 200. 
X* — 20x=— 50. 
x« — 20x+ 100 = 60. 

X-10 = ±>/60=±5V2. 
Hence, x = 10-5v^=5(2- \/2) in. Am, 

If. Let X = the height and the width of the window in feet. 

- = the radius of the semicircle. 
2 

- = the height of thr rectangle. 
2 
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- w (-)=: — , the area of the semicircle. 
2 \2J 8 ' 

X • - = — = the area of the rectangle. 
2 2 ^ 

8 2 ^ 

8^x2 + 4x2 = 267^. 
7^x2 = 267i. 
x2 = 86^ 
X = V86 = 6 ft. Arts. 

18. Let X = the length (in inches). 

Then, x — 2>8 = x — 16 = side of square on bottom of box. 

Height of box = 8. 
Hence, volume of box = (x — 16)2 . 8. 
Thus, our equation becomes 
(X- 16)2.8 = 1162, 
or (X - 16)2 - 1 44. 

Therefore, x — 16 = V144 = 12, 

and X = 16 H- 12 = 28 in. Ans, 

m 

14. Let X = the length of the tangent. 
The length of the secant is a + 6. 

Then, - = — ^— • Example 10, page 197. 
X a-\-b 

x2 = a2 4. ah. 



X = Va2 + ah. Am. 

16. Let r = the radius. 

Then irr2 = A, 

Let A = 37i sq. in. 
Then r = J^ VSfrSTi = ^VV^ = Av^ = Av1^2gi 

= A V23i=^^i^^i5§I=: 3.46 inches. A'M. 
'^ 22 
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l6. Let X = the required side. 



Then- = — . §115,6. 

6. x2 

X = Vo^ft = ay/b. Ans. 



17. Let X = the required radius. 



Then, i=:i^. §116,6. 

n x* 

X* = rhi, 

X = y/r^ = rVn. Ana, 



EXERCISES. PAGE 266 

1. x« + 8x-48=0. «• x2-12x + 86 = 0. 

(X - 4)(x + 12) =0. (« - 7)(x - 6) = 0. 

x-4 = 0. x-7 = 0. 



X = 4. -4n«. 

X + 12 = 0. 

x=-12. 
Cheek, 

424.8.4-48 = 0. 

16 + 82 - 48 = 0. 

= 0. 



X = 7. -4ns. 

X - 6 = 0. 

X = 5. ^ns. 
Check. 

72 _ 12 . 7 + 86 = 0. 

49 « 84 + 36 = 0. 

= 0. 

52 _ 12 . 6 + 86 = 0. 



(_ 12)2+ 8(~ 12)- 48 = 0. 

144.06-48 = 0. 26-60 + 36 = 0. 



= 0. 



= 0. 



4. x2 - 7 X = 8. 

2. x2-x-12 = 0. x2-7x-8 = 0. 

(X - 4)(x + 3)= 0. (aj - 8)(x + 1) = 0. 

«-4 = 0. x-8=0. 

x = 4. Ana. a; = 8. Ans, 

x + 3 = 0. x + l=0. 

X = — 8. Ans. X = — 1 . -Ans. 

Check. Check. 

4J - 4 - 12 = 0. 82 - 7 . 8 = 8. 

16 - 4 - 12 = 0. 64 - 56 = 8. 

= 0. 8 = 8. 

f _ 8)J - (- 8)- 12 = 0. (- 1)2 - 7(- 1)= 8. 

9 + 8-12 = 0. 1 + 7=8. 

0=0. 8 = 8. 
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6. 



Check. 



6. 



Check, 





3. 


-x* 


= -2x. 




x2- 2x 


-3 


= 0. 


(aj 


-8)(x+l) 


= 0. 




X 


-3 


= 0. 






X 


= 3. Ans, 




X 


+ 1 


= 0. 






X 


= — 1, Ans, 


k. 


3- 


-32 


= -2.3. 




3 


-9 


= -6. 






-6 


= -6. 




8-(- 


1)2 


= -2(-l). 




3 


- 1 


= 2. 






5J 


= 2. 




6- 


-X2 


= x. 




a;2 + x 


-6 


= 0. 


(^ 


+ 3)(a;- 


-2) 


= 0. 




2 


+ 3: 


= 0. 






X: 


= — 3. i4ns. 




X 


-2: 


= 0. 






X : 


= 2. ^718. 


fc. 


6-(- 


3)2: 


= -3. 




6- 


-9 : 


= -3. 




6- 


-22 = 


= 2. 




4- 


-2 : 


= 2. 



7. 18x2+18=-36x. 

18x2 + .S6x+ 18 = 0. 

x2 -I- 2 X -f- 1 = 0. 

(x + l)(x + l)=0. 

X + 1 = 0. 

x=-l. 
X + 1 = 0. 
x = -l. 

Both answers here are the same. 
Check, 

18(-l)2-f.l8 = -36(-l). 
18 -f- 18 = 36. 
36 = 36. 



Check, 



Ana, 



Ans. 





6x2- i2x = 0. 






6x(x — 2)=0.. 






6x=0. 






x = 0. 


Am, 




X - 2 = 0. 






x = 2. 


Ans. 


6 


. 02 - 12 . = 0. 
0-0 = 0. 




6 


22-12.2 = 0. 

24 - 24 = 0. 

= 0. 





9. 



x«4-24 

x«4-llaJ4-24 

(X 4- 8)(x 4- 3) 

X4-8 

X 

x + 3 

X: 



Check. 



(-8^2 
3 



:- llx. 
0. 
0. 
0. 

: — 8. Ans. 
0. 
— 3. Ans, 

+ 8 ==^(-8). 



V + 8 

64 + 24 

88 



C-8}_2 



+ 8 = 



3 

88. 
88. 
-11 



f + 8 

9 + 24 

88 



3 

¥. 

38. 
S3. 



(-3). 
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10. X ^ = 0. 11. ? = i. 

x + 4 x* + 2a5+ 1 2 

xJ + 4x-5=0. 4 = a!*4-2aj + l. 

x = -6. Ana. a; =-8. ^tw. 

x-l = 0. x-l = 0. 

X = 1. ^rw. at = 1. .Ijw. 

C%€cfc. -6 ^ — = 0. 12. -^= ^ 6. 

—6+4 x-2 x-2 

-6+6 = 0. x2=-4-6x + 10. 

Q^Q x2+6x-6 = 0. 

(x + 6)(x-l)=0. 

1-— ^ = 0. x + 6 = 0. 

l-i = 0. x-l = 0. 

= 0. X = 1. J.na. 



14. -l?- = x. 

x-6 

16 = x2-6x. 

x«-6x-16 = 0. 

(x-8)(x + 2) =0. 

X — 8 = 0. 

x = 8. Am. 

X + 2 = 0. 

X = — 2. An8, 

1ft. (X + 4)(x - 2) = ll(x - 2). 

(X + 4) (X - 2) - 11 (X - 2) = 0. 
(x>-2)(x + 4-ll) =0. 
X - 2 = 0. 

X = 2. Ana, 
X + 4 - 11 = 0. 

J- =11 -4. 
X = 7. Ana. 
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16. 8(« + l)(x - 4)+ 4(x - 4) = 0. 

(x-4)[8(x + l)+4]=0. 

X - 4 = 0. 

X = 4. Ana, 
8(x + l)+4 = 0. 
8x4-3 + 4 = 0. 
8x=-7. 
X = — }. Ans. 

17. (X + 2)2 + 3(x + 2)+ 2 = 0. 
[(x4-2)+2][(x4-2)+l]=0. 

(xH-2)+2 = 0. 

X = — 4. Ana, 
(X -f 2) + 1 = 0. 

X = — 3. Ana, 



18. 



19. 





(X 


-1)2-6(X-1) = 


= -8 


1. 


(X- 


-1)' 


z-6(x-l) + 8 = 


:0. 




(X. 


-1- 


-4)(x-l-2) = 
x-l-4= 


:0. 
:0. 








x = 


:6. 


^918. 






x-l-2= 


:0. 








X = 


:3. 


^918. 






l-? + 20 = 

X2 X 


:0. 








MM- 


= 0. 








X 


= 0. 








1^ 

x" 


= 6. 








1 = 


= 5x. 


» 






x = 


= t. 


^918. 






1-4 = 

X 


:0. 








1. 

x" 


= 4. 








1 = 


= 4x 


1 






(Be 


«l- 


Ana, 
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c^+ 


o)(x-f &)+4(x + a) = 


0. 






(x + a)(x+6 + 4) = 


0. 






x+ a = 


0. 






x = 


:— a. 


4n«. 




x+6+4= 


0. 






x = 


-6- 


- 4. 4n«. 
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X« + 4 X : 

X« + 4 X + 4 : 

X+2: 

X = 2, or - 
!fc. 22 + 4 . 2 : 

4 + 8: 

12: 

- 6)2 + 4(- 6) : 

36 - 24 : 

12: 

X* — 6 X : 

X« - 6 X + 9 : 

X-8 : 

X = 8, or • 
:k, 8«-6.8: 
64-48 

16: 

-2)«-6(-2) 

4+12 

16 

x* — 20 X 

x* — 20 X + 100 

x-10 

X = 21, or 

cJk. 212 -20 . 21 

441-420 

21 

.l)«-20(-l) 

1+20 

21 



12. 

16. 

+ 4. 

6. Ans, 

12. 

12. 

12. 

12. 

12. 

12. 

16. 
25. 

±6. • 
2. Ans. 
16. 

:16. 
:16. 
:16. 
:16. 
:16. 

= 21. 

= 121. 

:±11. 

- 1. Ans. 
= 21. 

:21. 

= 21. 
= 21. 
= 21. 
= 21. 



4. x2— 18x=— 80. 

x« — 18X + 81 = 1. 
x-9 =± 1. 
X = 10, or 8. Ans. 
Check, 102-18. 10=- 80. 
100 - 180 = - 80. 
-80 =-80. 
82- 18. 8 =-80. 
64 - 144 = - 80. 
- 80 = - 80. 



6. x2 + 3 X 

x2 + 3x+ I 
x« + 3 X + J 

x + i 
X = J, or 
Check. (i)«+3(i) 

J + i 
i 

(- iy 4 3(- }) 



}. Ans. 



= i 

= J 
= } 
= } 



6. x2 — 7 X 
xi-Tx + V 

x«-.7x + ^ 

4 

x-i 

X 

X 



-10. 

-10 + y. 

-40 + 49 _9 
4 4' 

: I = 2. Ans. 
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7. X = 1 — ««. 8. x« — J X = 1. 

X« + X=l. x2-JX-f J^= 1 +-Vt. 

x« + x + i = l + J. x«-|x + V = V- 

x2 + X + i = f. _ X-l=±f 

x + l=±lV6. _ x = J + f = f = 8. ^TW. 

x=— J±JV6. ^iw. x = — f + f=— i- -^ns, 

9. 3x«-4x = l. 

x«-ix+f = i. 

x=|±}V7. ^n«. 

10. 6x« + 26x=-9. 

x2 + 6x=-4. 
x2+5x + ^ = -f + y. 

xi + 5x + y=-}J + W- 

« + i=± AVi46. 

x = - J i:jV>/445. ^n«. 

11. 6x2=3x + 46. 

6x2-3x = 46. 

x«-lx = V- 
x2-ix+A = JjV. 

x = i±V- 

X = 8, or — 2^. ^tw. 

IS. x2 -4x = 6(x + 4). 

x«-4x = 6x + 24. 
x« — 4x-6x = 24. 
x2 — 10x = 24. 
x2- 10x + 26 = 49. 
x-6 = ±7. 

X = 12, or — 2. Ana, 
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U. 2a;(x + 4) = 42. 

2«2+8x = 42. 
«2 + 4« = 21. 

a^ + 4a;4-4 = 26. 
jc + 2 = ± 6. 

05 = 3, or — 7. Ana, 

14. (3jc-2)2 = 6x + 11. 

9««-12a; + 4 = 6x + ll. 
9x*-12x-6x = ll-4. 
9x2-18x = 7. 
x2-2x = 4. 
x2-2x+l = V. 
x-l=±f 

X = J, or — J. Ana. 

lb. x + — = 16. 

X 

x*+15 = 16x. 
x'-16x=-16. 
x*-16xH-64 = 40. 
x-8 = ± 7. 

X = 15, or 1. Ana, 

16. ?^-3x = -l. 

4 

9x2^12x = -4. 
x2- Jx=- J. 

x-} = 0. 

X = J, or f . ^tw. 
In this case there are two equal answers. 

17. '^-^ = 10. 

x2- 24 = lOx. 
x«-10x = 24. 
x«-10x + 26 = 49. 

X — 6=i:7. 

X = 12, or — 2. Ana, 
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72 



18. 



19. 



90. 



= «. 

72 = ir* — 635. 
x«-6jc = 72. 
2(1. 6x + 9 = 81. 
«-8 = ±9. 

X = 12, or - 6. Ana. 

x + b aJ-2 
x^-6x + 6 = » — aj* + 80. 
^ ^_ x2 — 6» - « =— 6 + 30. 
2x* — 6x = 24. 
xa_3x = 12. 

x?-8« + J = -¥- _ 
x-i=±iV67. 

x = i±lV67. -4w«- 

— 2 a2 = ax — ac?. 
x? — ox = 2 a*. 

4 4 

_• a2 9 a2 

x^— ax+--- = -r-* 
4 4 

a ,8a 

X — — =i — • 
2 2 

X = 2 a, or — a. An8, 



21. 12x?-3ia=^ 



X2 — - X = — • 

4 96 
^'-i'' -^64-56-^64 
4 64 192 

x-^ = ±-^Vio. 

8 24 



x = ^±^VlO. Ans. 
8 24 



1. 
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4x' + 4x + l =9. 

2x = 2, or-4. 
X = 1, or - 2. A.M. 

Check. 4.1«4-4.1 = 8. 

4 + 4 = 8. 
8 = 8. 
4(-2)« + 4(-2)=8. 
16-8 = 8. 
8 = 8. 

4x* — 4*=^^* 
4x«-4x + l = l^- 

2x-l=i4- 

2x = 5, or -3. 
x = i,or-i ^ris. 

Check. 4®^- 4(4)= 15. 

26 - 10 = 16. 

16 = 15. 

9 + 6 = 15. 
16 = 15. 

9a5»^12« = 5. 
9x*-.12x + 4 = 9. 

8x-2 = ±8. 

8x = 5, or -1. 
x = l, or-i. ^ns. 

9(|)«-12-J = 5. 

25 - 20 = 6. 

5 = 5. 

9(-.J)«-.12(-i) = 5. 

1 + 4 = 5. 

6s6. 



•• « 
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4. 16x» + 8jc-1 =0. 

16jc« + 8x + 1 = 2. 

4a; + l =±V2. 
4x = -l ±\/2, 

c;i6cik. i6[K- 1 + y/^)y + 8 . j(- 1 + >/2) - 1 = 0. 

1 - 2V2 + 2 H- 2(- 1 + V2) - 1 = 0. 
1 - 2\/2 + 2 - 2 + 2 V2 -1 = 0. 

= 0. 

16[J(- 1 - V2)y +_8 . J(- 1 - >/2) - 1 = 0. 

1 + 2\/2 + 2 - 2 - 2v^ -1=0. 

= 0. 

6. 16jc«-10«=-fJ. 

16x2 - lOx + H =- H + « = A. 

4x-f = ±f 

4 X = J, or }. 
X = j''^, or A. Ana. 
Check, IQd^^y - 10(A) = - H. 

"~ fi = — H« 
16(A)2- 10(A) =-«. 



6. 36x2 + 6x = f. 8. 3x2 — 2x = 6. 
86x2 + 6x+J = i4-J = l. 9x2-6x = 16. 

6x + i-4-l 9x2-6x + l = 16. 

^'' + i-^^- 3x-.l^±4. 

6x = i,or-f 3x = 6, or-8. 

X = A» or - J. \4n«. x = f , or - 1. ^iw 

7. 2x2H-6x = J. 9. 5x2 -20.x + 14 =0. 

4x2 + 12 x = 7. 6x2-20x = -14 

4x2+ 12X + = 16. 26x2-100x=-70. 

25x2-100x + 100 = 80. 

2^ + ^=±^- 6x-10 = ±>/86. 

2x=l,or-7. 5jp. lOiVa 

X = i, or - J. Ans. « = 2 i JVW 
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10. 8««-6«-l=2. 

8a5«-6« = 8. 
16x2-10« = 6. 

16ir« - lOx + }| =6 + tt = W- 

4 « = 4, or — }. 
x= 1, or — |. An8. 

EXERCISES. PAGE 271 

1. a;« + 10x + 21 =0. 6. 8x = aB«-180. 

(x + 7)(« + 8) =0. §168. x2- 8x^-180 = 0. 



(x-18)(x+10) =0. §163. 

X — 18 = 0. 



X + 7 = 0. 

X = — 7. Ans. 
X + 3 = 0. 

X = - 3. Ana, « = 18. -4na. 

X + 10 = 0. 

8. x«-6x = 24. x=-10. Ana, 
ajj — 6x — 24 = a 

(x-8)(x-f 3) =0. §163. 6. 6x«-3x-2 = 0. 

*-8 = 0. 5x«-3x = 2. 

x = 8. Ana, 100 x« - 60 x = 40. §167,1. 

x + 3 = 0. ' ' 

x=-3. Ana, lOOx? - 60x + = 49. §167,2. 

10x-3=±7. 

». 2x« + 7x = 60. 10x = 3±7. 

16x« + 66x = 480. §167,1. 10x=10, or-4. 

16'«« + 66x + 49 = 629. § 167, 2. x = 1 or - | 
4x + 7=±23. 
4x =± 23— 7. 

4x = 16,or-30. 7. 8x2-10x = 3. 

x = 4, or-71. Ans. 16x2-20x = 6. §166. 



10x2 - 20x + y = 6 + V = y. 
4x- 5= ±1 

x-2 = ± 11. 4x = 6, or - 1. 

X = 13, or - 9. Ana. x = IJ, or — J. Ana. 



4. x«-4x=117. 
««-4x + 4 = 121. §164. 
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8. 2 x2 - 11 X + 12 = 0. 

(x-4)(2x-3) =0. §168. 

X — 4 = 0. 

X = 4. Ana, 
2x-3 = 0. 
2x = 3. 
X = }. Ana. 

9. 2x« + 3x = 27. 

4x2 + 6x = 64. 
4x2H-6x + | = 64-f} = AJ*. § 165. 

2x + i=±V- 

2x=Ji'i-t = 6. 

X =: 3. ^718. 

2x = -J^-}=-9. 
x=— j. Ana, 

10. 4x2 -3x- 3 = 0. 

4x2-3x = 3. 

64x2-48x = 48. §167,1. 

64x2 - 48x + 9 = 67. __ § 167, 2. 

8x-3=±V67. 
8x = 3± V67^ 
X = 4(3 ± V67). Ana. 

11. 3x2 + x -200 = 0. 

3x2H-x = 200. 
0x2 + 3x = 6OO. §166. 

9x2-|-8x + J = 600 + } = A^. 
3x + i=iV. 
3x = ±¥-i. 
3x = 24, or-26. 
X = 8, or — 8J. Ana. 

12. 2x2 + 5x + 2 = 0. 

(2xH-l)(x + 2) = 0. §163. 

2x + l =0. 
2x=-l. 
j!b = — J. ^n«. 
X + 2 = 0. 

x = — 2. -4n«. 
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It. l-8x = 2«2. 

2aB« + 3x= 1. 

4ir«4-6» = 2. §156. 

4aJ» + 6x + f = 2 + } = V. 

2x + t=±iVl7. 
2x=-i±iVr^_ 
x = J(-8±Vl7). -liM. 

14. 4 = x(3x + 2). 

4 = 3x2 + 2x. 
3x2 + 2x = 4. 
36x2 + 24x = 48. §167, 1. 

86x2 + 24x H- 4 = 62. § 167, 2. 

6x + 2=±\/^. __ 
6x = -2±2\/18. 

^ -2±2>/l3 

X = = 

6 _ 
=:j(-l±Vl3). Am, 

X 2 
2x2 + 2-6x = 0. 
2x2-5x + 2 = 0. 
(2x- l)(x-2) = 0. §168. 

2x-l = 0. 
2x = l. 
X = |. ^9ia. 
X - 2 = 0. 

X = 2. An8. 

lA. g _ x-2 

9(x-l) 6 

2x = 3x» — 9x + 6. 
8x« — 9x-2x = -6. 
8x2-llx = -6. 
86x«- 132x=-72. §157, 1. 

86x« - 132x + 121 =49. § 157, 2. 

6x-ll=±7. 

6x = 18, or4. 
X = 8, or }. Ana. 
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17. ^'T-^^' 

3jc«-8x = 336. 
x«-}x=112. 

x« - f X + ^ = ijyu + -y = uyu. §165. 

«= 12, or — 9 J. ^TW. 

18. _JL. + 1 = ^±2. 

x + 2 2 2x 

2x«H-x« + 2x = x2 + 4x + 4. 

2x24-2x-4x-4 = 0. 

2x«— 2x — 4 = 0. 

X* - X - 2 = 0. 

(x-.2)(x+ 1)=0. §168. 

X — 2 = 0. 

X = 2. Ana, 

X + 1 = 0. 

X = — 1. Ans, 

19. x2 — ax = a6 + ax. 

X* — ox — 6x + a6 = 0. 

x2 — (a + 6)x + a6 = 0. 

(X- a)(x-6)=0. §168. 

X — a = 0. 

X = a. ^rw. 
x — 6 = 0. 

X = 6. ^rw. 

90. X* + ax = oc + ex. 

x^ + ax — ex— ac = 0. 
x2 + (a — c)x — ac = 0. 

(x + a)(x — c) = 0. §153. 

X + a = 0. 

X = — a. u4?i«. 
X — c = 0. 

X = c. uins. 

21. x* = 4ax — 2a2. 

X* — 4ax = — 2 a?. 
x*-4axH-4a2 = -2a2 + 4a2 = 2a?. §165. 

X — 2 a = ± a V^. 

X = 2 a ± av^2 = a(2 ± V2). -itii. 
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X X 

= m. 



X— 1 x+ 1 
x2 + X — x2 + X = mx2 — w. 
mx2 — 2x = m. 

x2--x = l. §156. 

m 

711 m2 m2 m2 



X — — = i: — \/m2 + 1. 

771 771 



1 



X = - ± - Vm« 4- 1 
771 m 



= -(l±V77i«H-l). Ana. 



m 



1 __ . __ax — 4 



axH-4 16 

16 = 16ax + 64 - a«x2 + 16. 
0^2 _ 16 ox = 64. § 166. 

a2x2 - 16 ox -f 64 = 64 + 64 = 128. 



ax — 8 = ± V128 = 8 V2. 

(IX = 8 ± 8 V2 = 8(1 ± V2). 

x= ?(1 ±V2). ^TW. 
a 



EXERCISES. PAGE 878 

Let X = the number. 
Then, x»~24 = 2x. 

x2-.2x-24 = 0. 

(x-6)(x + 4)=0. 

x-6 = 0. 

X = 6. Ana, 
X + 4 = 0. 

X = — 4. Ana, 

Let X = the number. 
Then, x« + J = fx. 
9xs + la6s. 



260 TEACHERS* MANUAL 

0x2 — 6x+l=0. 
(3x-.l)(3x-l) = 0. 
3x-l=0. 
8x = l. 
X = }. Ans, 
3x-l = 0. 
3x = l. 
X = {. Ans, 

5. Let X = the number. 

Then, x» — 3x* = 4x. 

x» — 3x« — 4x = 0. 
x(x» — 3x-4) = 0. 

X = 0. An8, 
x2-3x — 4 = 0. 
(x-4)(x+l) = 0. 
X - 4 = 0. 

X = 4. Ana. 
X + 1 = 0. 

x=— 1. An8, 

4. Let X = the first number. 

Then, x -|- 1 = the second number. 
aj2+(x+ 1)2 = 1013. 
x2+x2 + 2«-|-l = 1013. 

2x2 + 2x = 1013 - 1. 
2x2 + 2x= 1012. 
4x2 + 4x = 2024. 
4x2 + 4x+ 1 = 2025. 
2x+ 1 =±45. 
2x=-l±46. 
2x = 44, or -46. 
X = 22, or - 23. Ans. 
X + 1 = 28, or — 22. Ans. 

6. Let X = the first number. 

Then, x + 1 = the second number. 

x(x + 1) = 272. 
x2 + X = 272. 
x2 + X — 272 = 0. 
(x-16)(x-f 17) = 0. 



TEACHERS* MANUAL 261 

X - 16 = 0. 



a; = 16. 'I 
1 = 17. J 



Ans, 



35+17=0. 



+ 1=-16./ 



Ans, 



Let X = the one side. 
Then, 14 — x = the other side. 
aB«+(14-a;)2 = 102. 
aj2 + l96-28a; + «* = 100. 
2x2 _28x + 96 = 0. 
xi-14x + 48 = 0. 
(x-8)(x-6) = 0. 
X — 8 = 0. 



x = 8.^ 
14 - X = 6. J 
X - 6 = 0. 

x = 6,\ 
14 - X = 8. J 



Ana. 



Ana. 



7. Let X = the shorter side. 

Then, x 4- 4 = the longer side. 
a.2 + (X -I- 4)2 = 400. 
x2 + x2 + 8x+ 16 = 400. 
x* + x2 + 8x + 16 — 400 = 0. 
2x2 + 8x- 384 = 0. 
x2+ 4x— 102 = 0. 
(x+16)(x-12)=0. 
X - 12 = 0. 



x = 12.1 
+ 4=16./ 



Ana, 



S. (a) First find the " rise '' for the 10 ft. rafter. 

Let X = the " rise.'' 
Then, x2 + 82 = 102. 
x2 + 64 = 100. 

x2 = 100 - 64 = 36. 

X = i: 6. Here, — 6 cannot be used as it 
has no meaning when applied to a triangle. 
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(b) Find the '* rise " for the 11 ft. rafter. 

Lety = this' 'rise." 
Then, y« + 8^ = 112. 
y2 + 64 = 121. 

y« = 121 - 64. 
y* = 67. __ 

y =± V67. Here, — V67 cannot be used. 
The difference between the two ** rises " is 

\/67 ft. - 6 ft. = 7.64083 ft. - 6 ft. = 1.64988 ft. Ans. 

9. Let X = number of ft. in the width of the strip. 
Then, the new bed is (2 x + 40) ft. long, and (2 x + 20) ft. wide. 

(2 a? + 40) (2 aj + 20) = the second area. 

40 . 20 = 800, the first area. 
(2 X H- 40)(2 X + 20) = 2400. 
4x2 4-120xH-800 = 2400. 
x2 + 80x + 200 = 600. 
x2 + 80 X- 400 = 0. 
(x + 40)(x-10)=0. 
X + 40 = 0. 

x=-40. 
X - 10 = 0. 

X = 10. Ana. 
The answer, — 40, ha« no meaning in this problem. 

10. Let X = the number of ft. in the increase. 
Then, (x + 160) ft. = the length, 

and (x + 40) ft. = the width, 
(x + 160) (x -I- 40) = the second area. 

160 . 40 = 6400 = the first area. 
(X + 160)(x + 40) = 6400 + 10000 = 16400, 
x2 + 200x + 6400 = 16400. 

x2 4- 200x = 16400 - 6400. 
x2 + 200x = 10000. 
JC2 + 200x 4- 10000 = 20000. 

x + 100=± 100\/2. 

x = 100v^-100 
= 100 . 1.41421 - 100 
= 141.421 - 100 
= 41.421. Ans. 
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11. (a) Find the diagonal of the field. 

Let X = the number of feet in this diagonaL 
Then, x^ = 4002 + 300«. 

x« = 160000 -f 90000. 
x2 = 260000. 
x = 500. 
(d) Find the number of feet in the increase. 

Let y = the number of feet in the increase. 
600 + 60 = 660, the desired diagonaL 
y + 400 = the new length. 
y + 800 = the new width. 
(y + 400)2 + (y + 300)« = 6602. 
1/2 + 800y 4- 160000 + y2 ^ eOOy 4- 90000 = 802600. 

y2 + y«+800y + 600y = 802600 - 160000 - 90000. 
2 2/2 4- 1400 y = 52600. 
y2 4-700y = 26260. 
y2 + 700 y + 3602 = 26260 + 122600. 
y2 + 700 y 4- 8602 = 148760. 
y 4- 860 = 886.68. 

y = 886.68 - 860 = 36.68 ft Ana. 

18. Let r := the radius of the pool. 

Then, r 4- 6 = the radius of the pool and path. 
xr2 = the area of the pool. 
x(r 4- 6)2 = the area of the pool and path. 
»(r 4- 6)2 — T»^ = the area of the path. 
»(r 4- 6)2 — Tr2 = J xr2. (See statement of problem.) 
xf* 4- 12 xr + 36 ir - irr2 = J irr2. 
i irr2 — 12 »r = 36 w. 
Dividing by i x, r2 - 24 r = 72. 

ft - 24 r 4- 144 = 144 + 72 = 216. * 

r - 12 = V2T6. 

r = 12 4- VSI6 = 12 4- 14.6969 
= 26.6969 ft. Ans, 

18. Let X = its rate in miles per hour. 

Then, x 4- 6 = its rate when increased 6 miles per hour. 

180 

— = the time required at the first rate. 

180 

= the time required at the seoond rate. 



X4 6 
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180 


180 1 






x + 5 


2 2 






860x = 


360« + 1800 


-»*- 


•6z. 


x2 + 5 « = 


1800. 






aJ* + 5x + ^* = 


1800 + y = 


i^. 




»+s = 


V. 







05 = 40. Ana, 

14. Here, N = 53628. 

Substituting in the formula 

_y_ n(n~l) 
2 ' 

68628= ^'"""' — 
2 

107266 = n« - n. 

n'i^n-' 107266 = 0. 

(n-328)(n + 827) =0. 

n - 828 = 0. 

n = 328. Am, 

The other solution, n = — 327, has no meaning in this problem. 

16. In the figure (text) place the letter C at the center of the window, 
the letter P at the lowest point of the peak, and the letter Q at one of the 
two points on the cornice nearest to the circumference of the window. 

Then, from the problem, we have the line 

PQ = 6 ft., CQ = S ft. + H ft. = ^ ft. 

and we wish to find the length of PC^ which we may call x. 
Since PCQ is a right triangle whose hypotenuse is PC, or sc, we have 

= 62+(4i)« 
= 36 + V 

Therefore, x = V^ = ^^ = 71 ft Ans, 

16. Let X = the number of feet in the side of the square. 

Then, x — 2 = the diameter of the semicircle. 
X* = the area of the square. 

the area of the semicircle. 



y/ x-2 y^ 

2V 2 ; 

^j ,1 22/ x~2 \» jift 
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X* + ^^^'~^^ + ^ -. 88. 
28 

28«« + ll««-44« + 44 = 2464 . 

28aj2 + 11 «« - 44x = 2464 - 44. 

39 x2 - 44 « = 2420. 

_ 94380 + 484 

1621 
_ 94864 
1621 ' 

17. Let X = the width of the rectangle. 

Then, « + 8 = the height of the rectangle, 

and X — 2 = the diameter of the circle. 

x(x + 3) = the area of the rectangle. 

1 22 /x 2\2 

- • — ( — — J = the area of the semicircle. 

x(x + 8)+|.^(^-2J' = 88. 

g2-|-3x+ ^^^^~^^'^^ =88. 

28 

28x2 + 84x + llx2-44x + 44 = 2464. 

28x2 + 11 x2 + 84x - 44x = 2464 - 44. 

89 x* + 40 X = 2420. 

_ 94380 + 400 

392 
_ 94780 
892 
^, 20 _ 307.86+ 
''^89"~39"- 

- 20 -H 307.86+ 
30 

39 
« + 3 = 10.4+. Ans. 
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18. Let r = the radius of the first sphere in feet. 

Then, r + 2 = the radius of the second sphere. 

4 irr> = the surface of the first sphere. 
4 ir(r + 2)2 = the surface of the second sphere. 
4ir(r + 2)2 = 2.4ir»«. 
Dividmg by 4 x, (r + 2)* = 2 r*. 

r« + 4r + 4 = 2r2. 

f« - 4 r = 4. 
i«-4r + 4 = 8. 

r-2 = 2V2. 
r = 2 + 2V2 
= 2 (1 -f V2). Ana. 

19. If P8 be prolonged till it meets the lowest point of the pendant, the 
line thus obtained will have as its length PS + d. Applying the principle 
in Ex. 10, page 107, we thus have the equation 

P8(PS-^d)= Pf^'> 

or Pi? + d¥8 = Ft* = t*. 

Completing the square, 

4 4 4 

Extracting square roots of both members. 



2 2 



Therefore, PS = -f -(- "^^^ ^^^ ^, or }(-d + Vd«+4t«). 

iS 2 

80. Let x = the base of the rectangle. 

Then, x — 2 = the height of the rectangle. 

The diagonal of the rectangle = the diameter of the circle. 

Therefore, sc2+(x— 2)2 = the diameter squared. 

This expression simplified is 2 x^ — 4 x + 4. 

I (2 x2 - 4 X + 4) = the area of the circle. 
4 

x(x — 2) = the area of the rectangle. 

-(2x2-4x + 4)-x(x-.2) =20. 
4 

2 irx« — 4irx + 4ir — 4 X* + 8 X = 80. 

2irx«-4x2- 4irx + 8x = 80-4ir. 

(2ir-4)x2- (2ir-4)2x = 80-4r. 
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— -Vffl- 



EZERCI8KS, PAGE 877 

Oraw the graph tor ** - 7 a + 6 = 0. 
te the equation in the form, 

y = I* - 7 as + 6. 



-J 



= 0, i( = 0»-70 + « = 0;ifx=l, » = I' -7-1 + 6 = 0. 
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ui values to x, the following table ia fonned: — 



x012 S 4 567 

« a -4 -8 -8 -4 8 



Dran the z-axla and the y-aiis aud plot each of the points In the tabU 
(S 122). Through these points draw a smooth curre. This curve is thi 
graph of the equation v = *' — 7 « + 8. 

The curve croBses the z-azia at two points at which z = 1 and x = 0. 

These values, x = \, and x = 6, are the solutions of the given equaUoi 
z" — 7 1 + 8 = 0, f or they give tor the left member ; that Is, they satisf; 
the equation. 

Check. We will solve this equation by factoring, 
ii _ 7 1 + 6 = 



(a 



■ !)(:, 



-6)=0. 
-1 = 



This verifies the solutions, z = I, and x = 

a. »> - 2 1 - 3 = 

Taking different values for x, form a table from y = x* — 2x 






Via. roK Ex. 3. 
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X 1 2 3 < -1 -2 
» -3 ~4 -3 6 5 



The cuire of the equation croAee the x-axi 

« = -!. 

These are the solutions of 2* — 2z — 3 = 0. 

Ohtek. z>-2z-3 = a 

(as-8)(!C+l) = 0. 

a!-a=0. 

x = 8. 

ae + 1 = 0. 



Taking difierent Tftlute for IB, tonn a table from if = xi — 6 z + 8. 









Y 








1 










































































































i 




















































































^ 
























































\ 


/ 






?( 






C 
































Tlo. TOR Ex. 3. 


X 





1 


2 


S 


4 


6 


-1 


V 


6 


3 








2 


6 


IS 
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The cui 




points, I 


= 2 and 2 = 3. 


These a 


rethesolutionsof ** — 6 a: + 8 = 



,t two points. At Ui 



Ca-a)(z-2)=o. 



Taking diSerent values for x, form a table from y = 3? + 6x + 9. 



m 
Ww 

Pio. rott 


LI. 

m 
-J— 

\m 

Ex. 4. 


« 1 - 1 - 


2-8-4 6 


V 11 2 


2 6 



The curre of the equation crosaea the a-axis 
jxiints, * = — 2, and a = — 3. 
These are the solutions of x* -t- &k -f 8 = 0. 
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(ai + 2)(3: + 3) = 0. 

z = -2. 

x + 3 = 0. 

x=-a. 



log different values for x, fonn a table from v = 2ir' + 3z— 9. 





V+; 


















" 








J « 


( 


T 




f 




_. 


f 




i 








. 


7 


I 


. 


















FlO. TOR 


Ex. D. 


i 12- 


1 -2 -3 


-4 


S -« -4 6 - 


10-7 


11 



ve iif the equation crosses the J^axis i 

-3, aiiU/ = ll. 

« tht! solutions of 2x> + 8j!— 9 = 0. 



3 pointa. At UuM 
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Check, 2a;-|-3x-9 = 0. 

(2a;-3)(x-f 3) = 0. 

2x — 3 = 0. 

2x = 8. 

X = 1 J. 

X + 8 = 0. 

x=— 8. 

KXSRCI8B8, PAOS 878 

1. x2 + 4 = 0. 6. x2 + 4x + 2 = 0. 

x« = -4. ' x* + 4x=— 2. 

x=±V31. x« + 4x + 4=-2 + 4 = 2. 

Imaginary. x-\-2 = ± V2. 

X = - 2 ± "v^. Real. 
S. 2x2 + 6 = 10. e. x2 + 6x = 6. 



2x2=10-6. 
2x2 = 4. 

x2 = 2. 

X = ± ^2. Real. 

8. 2x2 + 11=10. 

2x2=10-11. 
2 x2 = - 1. 
x2=-i. 



a;f + 6x + y = 6+ V = V-. 

x = — J±} = 1, or — 6. Real 

7. 8x2-x + l = 0. 
8x2-x = -l. 

X2 — J X = — J. 

x = J±JV-ll. 
* — ii'^""^. Imaginary. 

Imaginary. g^ 6x24-4x+8 = 0. 
4. 8x2 + 2=0. 6x2 + 4x = -8. 

3x2 = -2. x2 + lx = -j. 

x = ±jv:r6. aj=_j±jv:rr4. 

Imaginary. Imaginary. 

EXERCISES, PAGE 879 

Determine by means of the graph whether the roots of the following 
quadratics are real, or imaginary. 

If the graph has any points in common with the x-axis, the roots are 
real ; if it does not have any points in common with the x-axis, the roots 
are imaginary. 

In each case form a table and construct the graph as in 1 188. 
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1. !t*-8a! + 12 = 0. 



I, 


I 


2 


3 
3 


4 
* 


6 

7 


6 
12 


W 12 


7 


4 



11 



7ia. Toa Ex. 1. 



^^F 






::t;:::]:: 




M H 


: :^^:: 


C X 



i. a' + 6a! + 12 = 0. 



X 





-1 


-2 


-S 


-4 


-6 


-a 


V 


12 


7 


4 


3 


4 


7 


12 



The solutlonaore Imaginaij. 



FM. FOB Bs. 2. 
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S. a!» + 4a;-5 = 0. 



a 1,2 -1 -2'- 3 1-4 -5 -6 
y -5:0 7 -8 _9|-8|-6 7 



The solutions are real. 



=F= 


--------^- 


H ' ttttttffltt 


-5--:fc -l-H- 


:::::s2::::: :::: :: : 

X 





Fid. fob Ex. a. 



i. z> + 4x+» = 0. 



zO-1 -2-8-4 
V 9 6 6 » 



The solutions are imaglnaiy. 
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6. 3^-2z-8 = 0, 



a. 1 2 345-1-2-8 

y -8 -9-8-507 5 7 



The solutions are reiil. 



T ' 


X 


i: 


JL 


t 


r J 


T T± 









1 


1-- J 


I r 




- i 


t 7 




S/^ 










Fio. FOR Ex. 0. 


I 1 2 3 -I 


V 9 6 e 9 { 9 




Fia. «>K Ex. 6. 



The Mlutions are ImagliiaiT, 
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The aolutiona ftie rsftL 



X i 1 -1 -2 

V I 1 I B 6 






Fia. FOB Ex. T. 



n 1 -1 -2 

» 2 e 1 6 



II 

x: _2 " 

o ~ 



The solutions ore imaglauy. 



EXERCISES, PAGE SSI 

1. 2a' + 5i + 2 = 0. 

a = 2, i = 5, c = 2. 
Therefore, ^^-5±>/26^ 

_ - s ± vo 

4 

_-5±3_ , „ 



refore, 
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6x«-7x + 2=0. 

a=z6, 6 =—7, c = 2. 

refore, x=:l±2^MZE 

12 

"" 12 

a;(2aj4-8) = -.l. 
2a;« + 3aj+ 1 = 0. 

a = 2, 6 = 3, c = 1. 



flj — 


-SiVfr- 


-8 




4 






-SivT 






4 




^^ 


-8±1_ 


. i. 



Ana, 



2x« + 8x- 1=0. 

a = 2, 6 = 3, c=- 1. 



_-3±\/9T8 



refore, x = 

4 



4 



3 x2 + 2 X = 4. 
8x« + 2x-4 = 0. 

a = 3, 6 = 2, c=-4. 



_-2±V4 + 48 



refore, x = 

6 



_ -2 j:v/^ 

_. - 2 ± 2Vl8 
__ ^ 
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6. 3x5-6a;=-2. 

3x2_6x +2 = 0. 

= 3, 6 = - 6, c = 2. 

Therefore^ 



__6±V86. 


-24 


""- 6 




_6±\/l2 




6 




_6±2>/3 




6 




_8±V'3. 
3 


^na. 



7. a;«-6x = -10. 

a;2 — 6 « + 10 = 0. 

a = 1, 6 = — 6, c = 10. 

Therefore, 



^ _ 6 ± V36 - 40 


2 
_6±V-4 


2 
_6±2V-1 


2 



= 3 ± V- 1. -4TW. 



x2 + 4(a; + 3) = 0. 
x2 + 4 X + 12 = 0. 

a = 1, 6 = 4, c = 12. 



Therefore, x = _- 4 ± Vl6 - 48 



_ -j4^V^32 
2 



_ -4i:4>/-.2 
2 

= -2±2\/^. 4n«. 
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BXERCISES, PAGE 282 

1. aj2 + y2 = 26. 

X — y =— 1. 
x^y— 1. 
(y-l)*+y* = 26. 
l/« - 2 y + 1 H- y« = 26. 
i/«-2y + l+y«-26 = 0. 
2 y* — 2 y - 24 = 0. 
j/2 - y - 12 = 0. 
(y-4)(y + 8)=0. 
y-4 = 0. 
y = 4. 
y + 8 = 0. 
y=-3. 
Substituting 4 for y, x = 4 — 1. 

x = 8r 
Substituting — 3 for y, x = — 8 — 1 = — 4. 

Therefore, (x = 8, y = 4) and (x = — 4, y = — 8) are the answers. 



S. 8x2 + y2 = 48. 

« + y = 7. 
X = 7 — y. 
8(7 - y)* + y« = 48. 
8(49-14y + y2)+y2 = 48. 
147-.42y+.8y« + y« = 48. 
147 - 42y + 3y2 + y2 -^ 48 = 0. 
4y« — 42y + 104 = 0. 
2 y« — 21 y + 62 = 0. 
(2y-18)(y-4) = 0. 
2 y - 18 = 0. 
2y = 13. 
y = di. 
y - 4 = 0. 
y = 4. 
Substituting 6^ for y, x = 7 - 6). 

Substituting 4 for y, x = 7 * 4. 

x = 8. 
Therefore, (x = }, y = 6^) and (x s 8, y = 4) are the 
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8. 4x«-9y« = 36. 

First solve for sfi and y\ Thus, 
adding, 829 = 72. 

«2 = 9. 

« = ± 3. 
Subtracting, — 18 !/« = 0. 

l/« = 0. 

y = 0. 
Therefore, the solutions are (« = 3, y = 0) and (x = — 3, y = 0). 



4. X* — 4 y« = 4. 

x» + y* = 4. 
First solve for x* and y*. Thus, 
subtracting, — 5 y* = 0. 

.y« = 0. 
y = 0. 
Multiplying the second equation by 4 and adding the result to I 
first equation, 

x2 — 4i/«= 4. 
4x»-f-4yg = 16 . 
6x2 = 20. 
x2 = 4. 
x = ±2. 
Therefore, the solutions are (x = 2, y = 0) and (x = — 2, y = 0). 



5. X — y = 2. 

xy=-l. 
x = y + 2. 
Substituting in the second equation, 

(y+2)y=-.l. 
y2 + 2y=-Tl. 
y2 + 2y + l=0. 
y + 1 = 0. 
y=-l. 
Substituting this value of y in the first equation, 

X + 1 = 2, X = 1» 
Tberafoxe^ the solution is (x = 1, y = — 1). 
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6. 10x-3ajy + y = 0. 

X - y + 2 = 0. 
From the second equation, x = y — 2, 

Substituting this value in the first equation, 

10(1/ - 2)- 3y(y- 2) + y = 0. 

lOy — 20-3y» + 6y + l/ = 0. 

3y»-17y + 20 = 0. 

(3y-6)(i/-4)=0. 

3i/-5 = 0. 

3y = 5. 

y = f 

y - 4 =^ 0. 

y = 4. 
Substituting these values in the second of the given equations, 

x-f + 2 = 0, orx=-i, 
and X — 4 + 2 = 0, or X = 2. 
Therefore, the solutions are (x = — }, y = }) ; (x = 2, y = 4)i 

7. x« -f xy = 12. 

X — y = 2. 
From the second equation, y = x — 2. 

Substituting this value in the first eqviation, 

X* + x(x - 2) = 12. 
x« -f x« - 2 X = 12. 
2x«-2x = 12. 
x« — X = 6. 
x» - X — 6 = 0. 
(x-3)(x + 2)=0. 
X - 3 = 0. 
x = 3. 
X + 2 = 0. 
x=-2. 
Substituting these values in y = x — 2, 

y = 3-2 = l, 
and y=— 2 -2 =-4. 
Therefore, the solutions are (x = 3, y = 1) ; (x =— 2, y = — 4>. 
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8. xy{x-2y)=l0, 

xy = lO. 

Substituting 10 for xy in the firgt equation, 

10(aj - 2 y) = 10, 
and X — 2 2/ = 1. 

From this equation, x = 1 + 2 y . 

Substituting in the second equation, 

(H-2y)y = 10. 
2y« + y=10. 
2y* + y— 10 = 0. 
(2i/ + 6)(y-2)=0. 
2y + 6 = 0. 
2y=-6. - 

y = -i. 

y - 2 = 0. 
y = 2. 

Substituting these values in x = 1 + 2 j/, 

x = l + 2(-J)=l-6 = -4 
and x = l+2.2 = l+4 = 6. 

Therefore, the solutions are (x =— 4, y =— f ); (x = 6, y = 2). 

9. 3x(yH-l)=12. 

3x = 2y. 

Substituting 2 y for 3 x in the first equation, 

2y(y+ 1)=12. 

2y2-f-2y=12. 

y2+y = 6. 

y2 + y - 6 = 0. 

(y + 3)(y-2)=0. 

y + 3 = 0. 

y = -3. 
y - 2 = 0. 
y = 2. 
Substituting these values in 3 x = 2 y, 

3x = 2(-3) = -6. 

x=— 2. 
3x = 2.2=4. 
x = |. 

Therefore, the solutions are (x = — 2, y = — 3); (x = (, y = 2). 
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10. 3xy-10x-y = 0. 

2 - y + X = 0. 
From the second equation, x = y — Sf. 

Substituting this in the first equation, 
3y(y_2)-10(j/-2)-y = 0. 
8y2 - 6j/ - lOy + 20 - 3/ = 0. 
3i/«- 17y + 20 = 0.. 
(8l/-6)(y-4)=0. 
3y-6 = 0. 
3y = 6. 

y = f 

I/— 4 = 0. 
y = 4. 
Substituting these values ifi x = y — 2, 

. V x=J-2 = -l, 

and X = 4 — 2 = 2. 
Therefore, the solutions are (« = — J, y = J) ; (x = 2, y = 4). 

BXERCISBS, PAGB 288 

1. Let X and y be the two numbers, 

Then, x + y = 3, 
and X* + y2 = 5. 
From the first 'equation, x = 3 ~ y. 

Substituting this value in the second equation, 

(3-y)2 + y* = 5. 

9-6y + y2 + y* = 5. 

2y«-6y + 4 = 0. 

l/*-3y + 2 = 0. 

(y-l)(y-2)=0. 

y - 1 = 0. 

y=L 

y - 2 = 0. 

y = 2. 

Substituting these values in x = 3 — y, 

X = 3 - 1 = 2, 
and X = 3 — 2 = 1. 
Therefore, the solutions are x = 2, y = 1 ; x = 1, y = 2. 

S. Let X and y be the number of feet in the sides. 

Then, x + y + 10 = 24. 
and xs + y* = 100. 
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From the first equation, x + y = 24 — 10 = 14, 

and X = 14 ~ 2/. 

Substituting this value in the second equation, . 

(14-y)« + i/« = 100. 

1©6 - 28y + y2 + y* = 100. 

2y2-28y + 06 = 0. 

y2-14|/ + 48=:0. 

(y-6)(i/-8)=0. 

y - 6 = 0. 

y = 6. 

y - 8 = 0. 

y = 8. 

Substituting these values in 2 = 14 — y, 

X = 14 - 6 = 8, 
and X = 14 — 8 = 6. 

Therefore, the sides of the triangle are 6 and 8. 

8. Let X = the number of rods in the length, 

and y = the number of rods in the width of the rectangular garde 
Then, 2x + 2y = 62, 

and xy = 160. (1 A. = 160 sq. rd.) 
From the first equation, 

2x-f 2j/=62. 
X + y = 26, 
and X = 26 — y. 

Substituting this value in the second equation, 

(26 - y)y = 160. 

26y-y2 = i6o. 

y2 - 26 y + 160 = 0. 

(y- 10)(y-16)=0. 

y - 10 = 0. 

y = 10. 

y - 16 = 0. 

y = 16. 

Substituting these values in 

X = 26 - y, 

X = 26 - 10 = 16, 

and X = 26 — 16 = 10. 

Therefore the values are x = 16, y = 10 ; and x = 10, y = 16. 
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It is eyident that we must use the first set of answers, and not the 
second. While the second set of answers satisfies the equation, it does 
not satisfy the problem ; that is, the width is then greater than the length. 

4. Let X = the longer side and y = the shorter side. 

Then, x* + y* = 625, 

and ixy =z 150. 

From the second equation, 

2a^ = e00. 

Adding this to the first equation, 

x* + 2a^ + 2^ = 1225. 
Extracting the square root, 

a; + y = + 86, 

the -f sign being taken because the problem requires that x and ^ be +. 
Subtracting 2xy = 600 from the first equation, 

X* — 2a^ + y2 = 25. 
Extracting the square root, 

X - y = + 5, 

the + sign being taken because by the problem x is greater than y. 
Adding x + y = 36, 

and X — y = 5. 
2x = 41, 
X = 20J. 
From X + y = 36, 

iake x — i/ = 5. 

2y = 31. 

y = 151. 
Therefore the two sides are 20] ft. and 15| ft 

5. Let X = the number of feet in the length, 
and y = the number of feet in the breadth. 

Then, x* + y« = 2500, 
and xy = 1200. 
Multiplying the second equation by 2 and adding the result to the first, 

x2 + 2xy + y* = 4900. 
Extracting the square root, 

x + y=+70, 

the + sign being used because the problem requires that both x and y be 
positive. 



286 TEACHERS' MANUAL 

Multiplying the second equation by 2 and subtracting the result from 

the first, 

x« — 2ajj^-|-y2 = 100. 

a; - y = + 10, 

the + sign being taken because the problem requires that x be greater 

than y. 

Solving the equations, x + y = 70, 

and X — y = 10, 

by first adding and then subtracting, 

2x = 80, 

« = 40, 

and 2 y = 60, 

y =30. 

Therefore, the length = 40 ft., and the breadth = 30 ft. 

6. Let X and y be the numbers. 

Then, -^ = ^. § 116. 

\/2T y 

and x2 + y2 = 58. 

From the first equation 

xy = 2l. 

This problem is like the fourth and fifth, but oZZ the results must be 

considered. 

Multiplying the third equation by 2, 

2a^ = 42. 
Adding to the second, 

«2-|.2x2/ + y2= 100. 

Hence, extracting the square root, 

x-hy=±10. 
Subtracting 2xy = 42 

from x2 + y2 = 68, 

a;2 — 2xy -1-2/2 = 16. 
Hence, x — y =±4, 

Solve a; + 3/ = ± 10, 

and X — y = db 4. 
Adding, 2 a; = 14, 6, - 14, - 6. 

« = 7, 3, - 7, - 3. 
Subtracting, 2y = 6, 14, — 6, - 14. 

y = 3, 7, - 3, - 7. 
Therefore, x = 7, y = 3 ; x = 3, y = 7 ; «= — 7, y= - 8 ; «= —8, y= —7. 
The desired numbers are therefore 7 and 3 ; or — 7 and — 8. 
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7. Let r = the number of feet in the radius of the large circle, 
and r' = the number of feet in the radius of the small circle, 
y »^ = the number of square feet in the large circle, 
y r'* = the number of square feet in the small circle. 

yr2+ V»''2 = 22. (1) 
2 r + 2 r' = 6. 
r + r' = 3. (2) 
Dividing (1) by y, »4 ^ r/2 = 7. (3) 

From (2), r = 3 - r'. (4) 

SubfiUtuting in (3) , ^ - 6 r' + r'2 + r'2 = 7. 

2r'2-6r'2 = -2. 
r'2-3r'=:-l. 
r'2 _ 3 W -h f = f - 1 = }. 
r'-|=±iV6. 
r' = } ± i>/6. 
r' = i(3±\/6). 
SubsUtuting in (4), r' = K3±V6) 

r = 3 - i(3 ± V6) = 3 - i TJ V6 

= }T iy5 = K3TV6). 
The answers r = J(3 + VS), and r' = J(3 — VS) are the ones required. 
The other set does not satisfy the condition that r is the radius of the 
laiger circle, and r' the radius of the smaller circle. 

8. Let r and r' be the two radii . 

Then we have ^ r^ - y r'2 = 47f , 

which reduces to r2 — r'* = 16. (1) 

We also have, AB = 2r — 21^ = 6, 

and hence, r — r' = 8. (2) 

Dividing (1) by (2) gives r + r' = 6. (8) 

Adding (2) and (3) we have 2 r = 8, or r = 4. 

Whence, from (3), 4 + r' = 6, or r' = 1. 

The desired radii, therefore, are r = 4 ft. and r' = 1 ft. 

9. Let X and y be the integers. 

Then, x — y = 3, 

and x2 + y2 = 117. 

From the first equation, 2 = 2/ + 3. 

Substituting this value in the second equation, 

(y + 3)2 + y2 = 117. 
y2 + 6y + 9 + j/2 = ii7. 

2y2 + 6y- 108 = 0. 
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y*+3y-64 = 0. 

(y + 9)(y-6)=0. 

y + 9 = 0. 

y=-9. 
1/ - 6 = 0. 
y = 6. 
Substituting these values in x = j/ + 3, 

x=-9 + 8=— 6, 
and x = 6 + 3 = 9. 
The solutions are x = — 6, y = — 9 ; 

and X = 9, 3/ = 6. 
Since the problem requires positive integers, 9 and 6 are the numbei 
desired. 

10. Let X and y be the integers. 

Then, x — y = 3, 
and x2 + y» = 120. 
From the first equation, x = y + 3. 

Substituting this value in the second equation, 

(y + 3)2 + y2 = 120. 

2/* + 6y + 9 + y2 = i20. 

22/2 + 6j/ = 111. 

^ ^4 2 4 4 4 

y4-J=±iV230. 



y=-}±iV230. 
Substituting these values in x = y -f 3, 

X = - j ± iV230 4- 3 = J ± i Vm_ 
The results are a; = } + i V230, y = — 1 + iV230. 

and X = f - i \/280, y = - } - J >/230 . 
Hence, there are no integers such as the problem requires. 

11. Let X = the number of feet in the length of the pool. 

and y = the number of feet in the width of the pool. 

Then x + 50, and y -f 60 = the number of feet in the length and width 

respectively, of the pool and platform. 

xy = the number of square feet in the pool. 

(x + 60) {y 4- 60) = the number of square feet in the pool and platfom 

(x+60)(y-|-60) —xy= the number of square feet in the platform. 

(X + 60)(2/ -f 60) - xy = }xy. (1) 

(« + 60) (y + 60) = 37 ,600. (2) 
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bstituting 37,500 for (x + 60)(y + 50) in (1), 

37,500 -a^ = }a^. (3) 
— ajj^ — Jxy = - 37,500. 
-Ya5J/ = - 37,500. 
xy = 20,000. (4) 
nplif3riiig (2), 

icy+ 50x + 50 y + 2500 = 37,500. 
bstituting 20,000 for xy, 

20,000 + 50x + 50y + 2500 = 37,500. 

50x + 50y = 37,500 - 20,000 -- 2600. 
60« + 50 y = 15,000. 
X H- y = 300. (6) 
iw solve the equations, 

X + y = 300, (6) 
and xy = 20,000. (4) 
om (6) a; = 300 - y. 

bstituting in (4), y(300 - y) = 20,000. 

300y- 2/2 = 20,000. , 

y2 _ 300 y + 20,000 = 0. 
(y-200)(y-100)=0. 
y - 200 = 0. 

y = 200. 
y - 100 = 0. 
y = 100. 
ibstituting in (4), x = 100, if y = 200, 

and X = 200, if y = 100. 
ice length is never less than width, the pair of values satisfying the 
lem is X = 200, y = 100. 

. Let X = the number of days for the first man, 
and y = the number of days for the second man. 

len, - = the amount the first man can complete in one day. 

X 

- = the amount the second man can complete in one day. 

y 

1 IS 
-^ = i^ = the amount both men can complete in one day. 

8A 42 

1 1^13^ 
X y 42* 
X — y = 1. 
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Clearing the first equation of fractions, 

42y + 42a5 = ISxy. 
From the second equation, x = y + 1. 

Substituting this value of x in 

42a; + 42y = ISxy, 
42(y + 1) + 42 y = 13 y(y + 1). 
42y + 42 4-42y = 18y2+ 13 y. 
13y»-42j/-42yH- 13y-42=0. 
13y2_7iy.42 = 0. 
(18y + 7)(y-6)=0. 
133/ + 7=0. 
13y=-7. 

y — 6 = 0. 

Substituting these values in x = y + 1, 

and at = 6 + 1 = 7. 
It is evident that the only results satisfying the conditions of th( 
problem are, x = 7, y = 6. 

13. Let X = the number of dollars in the principal, 
and y = the rate of interest. 

Interest =-^=7.60. 
100 

xy = 760. 

y — 1 = the assumed rate, 

and X + 25 = the assumed principal. 

Then, (x -f- 26) ^^-^ = 7.50. 

100 

(x + 25)(y-l)=760. 

xy + 25y - X — 25 = 750. 

Substituting 750 for xy, 

750 + 25y - x — 25 = 750. 

25y - X = 25. 

X- 25y =— 25. 

Xs26y — 26. 



TEACHERS' MANUAL 291 

Sabstitutiiig this value in the equation, 

xy = 760, 
y(26y-25)=760. 
26y2~26y = 750. 
yi-yz= 30. 
y2 _ y - 30 = 0. 
(y-6)(j/ +6)=0. 
y - 6 = 0. 
y = 6. 
Since x = 25 y — 25, 

« = 160 - 25 = 126. 

Therefore, the principal is $ 125, and the rate 6 9^. 
We do not use y + 5 = 0, a8y=— 5 cannot satisfy the conditions of 
the problem. 

14. Let X = the number of feet in the side of the larger square, 
and y = the number of feet in the side of each small square. 

sfi = the niunber of square feet in the area of the larger square 
^ = the niunber of square feet in the area of each smaller square. 
4x + 4 y = the number of feet in the perimeter of the figure. 

a^ + 2y« = 72. (1) 
4x+4y = 40. (2) 
From (2), x = 10 — y. 

Substituting in (1), 100-20y+2/*+23/2=72. 

3y2 — 20y + 28 = 0. 

(3i/-14)(i/-2)=0. 

y - 2 = 0. 

y = 2. 

8y-14=0. 

X = 10 - 2 = 8. 
X = 10 - 4J = 5J. 

There are, therefore, two solutions to this problem. Wo may have 
either x = 8 with ^ = 2 or x = 5| with y = 4}. 

16. Let X = the number of feet in the side of the large square, 
and y = the number of feet in the side of each small square. 

X» + 4y«=:72. (1) 
4x + 8y = 40. (9) 

From (2), Xssl0-9y. 
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Substituting in (1), 100- 40j/ + 4i/«.+ 4|^ = 72. 

8y2-40y = -28. 
y«-.6y = — J. 

= Ki6+vir). 

16. Let z = the number of feet in the side of the larger square, 
and y = the number of feet in the side of each small square. 

x^ = the number of square feet in the area of the larger square. 

2/2 = the number of square feet in the area of each small square. 

4 X 4- 4 y = the number of feet in the perimeter of the figure. 

x2-2y2 = 7. (1) 

4xH-4y = 16. (2) 

From (2), « = 4 — y. 

Substituting in (1), 

16'-8y + y2-2y2 = 7. 

y2 + 8y = 9. 
y2 -I- 8 y 4- 16 = 26. 
y 4- 4 = ± 6. 

y = 6 - 4 = 1. 

Hence, a; = 4 — 1 = 8, so that the desired solution is 

a; = 8, y = 1. 

17. Let X = the rate of traveling in miles per hour, 
and y = the number of hours. 

X 

X 4- 5 = the rate increased by 6 miles an hour. 

Then,-?^ = y-l. 
«+ 6 

The first equation cleared of fractions gives 

xy = SO, 
The second equation cleared of fractions gives 

30 = a^ — X 4- 6y — 6. 
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Substituting 30 for xj/, 30 = 30 ~ x + 6|/ - 6. 

Substituting this value in the equation, 

a^ = 30, 
y(6|/-.6)=30. 
6y2 — 6i/ = 30. 
y2 — y = 6. 
y* - y - 6 = 0. 
(y^8)(y + 2)=0. 
y — 3 = 0. 
y = 3. 
Since x = 6 y - 6, 

X = 16 - 6 = 10. 
Therefore, the rate of traveling is 10 miles per hour, and the time is 
3 hours. 

18. Let X = A^s rate, 

and 2/ = B's rate. 

100 
Then, -^ = the number of hours for A, 

X 

100 
and — = the number of hours for B. 

y 

Since A arrives at the end of the journey one hour ahead of B, 

100_100_j 
y X 
Since A^s speed is 6 miles an hour faster than B's, 

X — y = 6. 
Clearing the first equation of fractions, 

lOOx— lOOy = a^. 
From the second equation, x = y + 5. 

Substituting this in the equation, 

lOOx- lOOy = xy, 
lOOy + 500 - lOOy = y* + 6y. 
y« + 6y- 600 = 0. 
(y + 26)(3/-20) = 0. 
y - 20 = 0. 
y = 20. 
Since x = y + 5, 

X = 20 + 6 = 25. 
Therefore, A*s rate Is 95 miles per hour, and B's rate is 20 miles per 
hour. 



294 TEACHERS' MANUAL 

19. Let x = AP, and y = PB, 

Then, x + y = AB, 
Then, by Ex. 8, page 197, ocy = 16, (1) 

and similarly, (x + 1) (y - 1) = 9. (2) 

From (2), xy + 1/ - « - 1 = 9. (8) 

Substituting lin (8), 16 + y — x — 1 = 9. 

y — X = — 6. 
1/ = X — 6. 
Substituting in (1) , x(x - 6) = 16. 

x«-6x-16 = 0. 
(x-8)(x + 2)=0. 
X - 8 = 0. 
x = 8 
X + 2 = 0. 
x=-2. 
Substituting x = 8 in (1) , y = 2. 

Substituting x = — 2 in (1), y = — 8. 

Therefore, x = 8, y = 2 are the values desired, and AB = 10. 
x=~2,y = --8do not satisfy the conditions of the problem. 

80. Let X = the number of units in the length, 

and y = the number of units in the width. 

Then 2 x -|- 2 y = the perimeter ; 
that is, 2 X + 2 y = a. 
xy — 6. 

From the first equation, x + y = -• 

a 



Substituting in xy = 6, x( - — x J= 6. 



^-x2 = 6. 
2 

ox — 2x2 = 2 ^. 

2x2 — ax=— 26. 

x2-^x=-6. 
2 

2 ^16 ^16 

_. a>-166 
Ifi 
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4 



4 



= i(a±\/a2-16 6). 



Sincey = ?-x, 
2 



y = |~j(a±Va2-166) 
2a a^l 



= fJf_!^q:iVa2-166 
4 4 4 

= 7=F7Va2-166 
4 4 

= t(a T \/a2-166). 

Therefore, the length is J(a -|- Vo*— 16 6), and the width is 

J(a - va2-166). 



The values J (a — y/cfi — 16 6) and J(a 4- Va^ — 16 6) cannot be used, 
as they make Uie width greater than the length. 

BXERaSBS. PAGE 886 

1 . The square root of a number is one of its two equal factors. 

2. Two. The square root of 64 equals ± 8 ; the square root of 

13 = ± Vis. 

8. V30 = 6.47728; V72= 8.48628; Vsi = 9.16616 ; vl86 = 11.6619. 

4. Three. 

6. 6> ; 2 a6 ; a>. 

6. a)x2-12x + 86. e)x»-6x* + 9. 
6) x« + 8x+16. /) 9x« + 6x+l. 

c) x' + 7 X + y. (7) 26x« - 40x» + 16. 

d) x2-8x+J. h) 16x*-16x« + 4. 

7. 9xg-30ax-8a%B4-26a» + 6a»4ia* |8x — 6a— la>. Ana. 
9xs 



6x — 6a 



- 30 ox + 26 aS 

- 80 ax + 26 a2 



6x— 10a-ia> 



~8asx +6a» + Ja* 

~8a>x «f 6 o» -f ^ a< 
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8. 9 a» - 12 a* - 26 a< + 44 a« + 9 a« - 40 a + 16 |3a»-2fl2-5a.H 
9€fi Am, 



6 a* - 2 a2 


- 12 a* - 26 a< 
-12a»-|- 4a< 


■ 


6a«— 4e 


i2 — 6 a 


— 30a* + 44a3+ 9 a? 

- 30 a* + 20 a» 4- 26 a^ 


6 a« - 4 a2 - 


- 10 a -1- 4 24 a» - 16 a« - 40 a + 16 
24 a» - 16 a* - 40 a + 16 



9. 49'4,2'09 1703. 
49 



Ana. 



1403 



4209 
4209 



67,6^86.43^24 1240.18 Ant. 
4. 



44 



176 
176 



4801 
48028 



8643 
4801 
384224 
384224 



10. A radical is the indicated root of a number whose value cannot be 
exactly determined decimally. \/lO ; v^21 ; v^'S. 

11. 'v^r26 ; v^27 : Va. 

12. The index of a radical is the number indicating the root to be taken. 
The radicand is the number whose root is to be taken. 

13. No, because the indicated root can be taken. 
Yes, because the indicated root cannot be taken. 

14. Equal amounts multiplied by equal amounts give equal amounts. 
Axiom III, page 13. 



16. 



Squaring, 



V2 X + 1 + 7 = X. 
V2x + 1 = X - 7. 
2x+ 1 =x2-14x + 49. 
x* -16x +48 =0. 
(x-4)(x-12) = (). 



Placing each of these factors equal to zero, gives x = 4 and x = 12. 
But, when x = 4 is substituted in the original equation, it does not satisfy 
Note, § 138), while the value x = 12 does satisfy it. Hence, the' 
I has the one root, t = 1^. 
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V2 X -I- 6 - Va; - 1 = 2. 
Squaring, 

2x + 5 — 2V(2a; + 6)(a5- l)4-x-l =4. 

- 2\/2x2 + 3x-6=-3x. 
8x« + 12x-20 = 9x«. 

x2-12x+20 = 0. 
(x-10)(x-2)=0. 

Placing these factors each equal to zero, gives as possible roots x = 10 
and X = 2. Both of these, when substituted in the original equation, 
satisfy it. Hence, both are roots. 



Vx + 2 - V2 X — 10 = V3 X - 20. 
Squaring, 

x + 2-2\/(x + 2)(2x- 10)+ 2x- 10 = 3x~20. 

- 2V2x2-6x-20 =- 12. 



\/2 x2 - 6 X - 20 = 6. 
Squaring again, 2x2-6x- 20 = 36. 

x2 - 3 X - 10 = 18. 
x2--3x = 28. 
x2-3x + J = 28-|- J = JLji. 

x-i = ±V- 

Whence, x = 7 and x = — 4 are possible roots. But of these values, 
only X =7 satisfies the original equation. Hence, the desired solution is 

x = 7. 

16. A radical is in its simplest form when its radicand is integral and 
has no factor whose root can be taken. 

17. Similar radicals are radicals having the same index. Vs and v^. 

IS. VTS - 4V243 + Qy/T2 = V26"r3 - 4V8iT8 +6 V4 ."3 

= 6v3-36>/8 + 12 V3 
= -19\/3. Ana. 
19. A surd is a square root which cannot be exactly extracted, 

>/l6, ViO. 
6 5 \/2 5V2 



V2 V2 V2 2 
^2 ^'^4 2 ' 



Ana. 
Aug, 
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3gy _ Sxy y/Sx _ Sxyy/Sx _ yy/Sx ^ 
y/Wx yJWx V3x ^a; 3a; 



y/l^\ (Vi + l)(Vx-l) *-l 

6 ^ 5(V3-|-V2) _6( \/8 4->/2) 

V3-\/2 (V3-\/2)(>/3 + V2) 3-2 

= 6(\/8+\/2). ^n«. 

21. A quadratic equation is an equation which contains the unknown 
to the second (but no higher) power. 

The linear equation is an equation which contains the unknown to the 
first power only. It differs from the quadratic equation in that the latter 
contains the second power and may have the first, while the linear has the 
iirst power only : 3x2-j-7a5 = 10 is a quadratic equation ; 8 x = 15 is a 
linear equation. 

22. A pure quadratic is a quadratic that contains the second power 
only: 3a;2 = 27. 

23. An affected quadratic is a quadratic that contains the first and 
second powers : 3 x^ 4- 5 x = 42. 

24. If either of two numbers is zero, the product of the numbers is it- 
self zero. 

26. A quadratic that cannot be factored. 

26. Reduce the equation to the form in which the coefficient of x* is 1 ; 
then add the square of one-half the coefficient of x to both members. 

27. (a) x2-6x + 6 = 0. (6) x2-22x = 23. 

(X - 3)(x - 2)= 0. x2 - 22x - 23 = 0. 

X - 3 = 0. (X -- 23)(x + 1) = 0. 

Xi = 3. Ans, X — 23 = 0. 

X - 2 = 0. Xi = 23. Aw. 

X2 = 2. Am. X -f 1 = 0. 

Check. 32 -6. 3+6 = 0. X2 = -l. A%a. 

9-16 + 6 = 0. Check. 23» - 22 . 23 = 28. 

= 0. 499 - 476 = 28. 

22 - 6 . 2 + 6 = 0. 28 = 28. 

4-10 + 6 = 0. (-l)«-22(-l)=28. 

= 0. 1 + 22 = 28. 

28 = 28. 
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(c) a;2-2x = 4a; + 66. 28. (a) 2x2-|-3x — 4 = 0. 
x2 — 6x-65 = 0. 2x24.3a; =4. 

(x - 1 1) (X + 6) = 0. x2 + I X = 2. 

35-11=0. «*+i« + A=2 + A=ti. 

Xi = ll, Ans. x + }=±jV4r. 

x + 5 = 0. x=— {ijVii. 

Xj ^ — 5. -4iM. Ans, 
Check, ll*-2.11^-4.11 + 66. (6) 7x2-8x-9 = 0. 

121 - 22 = 44 + 66. x«- f x = f 

99 = 99. «2-fx + 14 = ? + l| = it. 

(_ 5)2 _ 2(- 6)= 4(-6)+ 66. a - ? = ± W7». 

26 -h 10 = - 20 + 66. a; = M ^^^^• 

36 = 36. Ans, 

(c) 3x2-x-10=0. 

(d) aJ2-Jx-2 = 0. .3x2-x = 10. 
(x + J)(x-3)=0. x2-ix = V. 

xi = - }. ^rw. a; _ J = i jgi. 

X - 3 = 0. X = 2, or - J. 

X = 3. Ans. Ans, 

Check, (d) VxT T-f x = ll. 

(-})*-?(-})- 2 = 0. Vx+l = ll-x. 

l + V-2 = 0. x+l = 121-22X+X2. 

0=0. x2-23x=- 120. 

3« - J . 8 - 2 = 0. X* -23x + *Jft = - 120 + Ai» = y. 

9-7-2 = 0. x-^»=±|. 

= 0. X = 16, or X = 8. 
Of these two values, only x = 8 satisfies the given eciuation (see Note, 
§188). 

88. It frequently happens that a solution of a quadratic equation can- 
not satisfy the condition expressed by the equation. For example, we 
may. be solving an equation to And the number of men required to do a 
piece of work. One solution may be negative. But a negative number 
cannot express the number of men. 



Let 


X — the positive integer. 


Then, 


x» + 6x = 27. 




x« + 6x-27=0. 




(« + 9)(x-3)=0. 




Xi = - 9. 




xi = 8. 
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In this case, — 9 is a solution of the equation but cannot be taken as 
the required number, since it must be positive. 

80. Using cross-section paper, select two lines that are perpendicular to 
each other. Regard positive values of x as being at the right of the verti- 
cal, or 2^-axis ; regard negative values of x as being at the left of the 2^am 
Regard positive values of j^ as being above the horizontal, or x-axis, and 
negative values as being below. Assume certain values for x and solve 
for the corresponding values of y. Locate the points representing those 
values and draw a smooth curve through them. This curve vnll be the 
graph of the quadratic equation. 

81. Two. If the roots are imaginary, the graph does not intersect the 
o^ajds. 

88. The abscissas of the two points are the roots of the given quadratic. 
88. x2 — 4 X = y. 



X 

y 


- 1 





1 


2 


3 


4 


6 
5 


5 





-8 


-4 


-3 






The curve thus passes through the points ( — 1, 6) ; (0, 0) ; (1, — S), etc. 

84. Let X and y represent the two numbers. 

Then, x + y = 29, (1) 

and x2-hy2 = 606. (2) 

From (1), x = 29-i/. 

Substituting in (2), (29 - yy +y^ = 606. 

841 -68y +2/2^.^2 = 505. 

2j/2«68y-J-836 = 0. 
y2-29y-|- 168=0. 
(y-21)(y-8)=0. 



Thus, y = 21, or y = 8. When y = 21, we find from (1) that x = 8,aBd 
when y = 8, we find similarly that x = 21. 

The two numbers, therefore, are 8 and 21. Ans. 
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86. Let 4 X = the number of feet in the string. 

Then, x = the number of feet in the side of the square. 

"" = the number of feet in the side of the smaller square. 



4 7 9 




4x — 3 2x 
4 3 




12x-9 = 8x. 




4x = 9. 




x = 2i. 
4x = 9ft. 


An8. 



KEY 
SUPPLEMENTARY EXERCISES 

EXERCISES. PAGE 889 
1. 7 -I- 3 = 10. 10. k-6. 

8. c + r. 11. 20 - c = 20 — 17 = 3. 

8. 6 + 3 = 9. 514-2=:71. 36 - c = 36- 17 = 19. 
4. 16 + 3 = 18. W- 22 + 2 = 24. 

6. 6 + c. !*• « + 2. 

6. 20 -f 6 = 26. 19 + 3 = 22. I*- 13 + 3 = 16. x + 3. 

7. 3 . 60 =180. dx60=60d. l^- « - 10. 

ex 60 = 60c. 16. 6- $.75 =$4.60. 

g. 6 + r. x«$.76=$.76x. 

9. 16 + n = 16 + 8 = 24. 
26 + n = 26 + 8 = 33. 

17. 9 ' k = 9k. The cost of both is evidently the sum of the two, 
A; + 9 Ac, or 10 Ac. 

18. The average is the number of runs divided by the number 
innings, which is ^g', or 3. 

19. As in Ex. 18, the result must be ^« 

9 

20. As in Ex. 18, the result must be -• 

y 

21. r + 40. 

22. Since the whole is 10 and one part is 7, the other part must 
10 - 7 = 3. 

23. As in Ex. 22, the other part is a — 3. 

24. As in Ex. 22, the other part is 10 — a. 

25. X — 4 = the other part. 

26. y + 4 = the larger part. 

27. 6a- 13. 

$S. Since x » Haxry^a money, 4« s James', and 12 x « John^t, 
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EXERCISES. PAGE 290 



X. 


a; + 4 = 20. 




11. 


x = 36- 


•6x. 




X = 16. 


Ana, 




7x = 36. 
x = 6. 


Ans. 


2. 


X - 6 = 32. 




12. 


4x-2x = 18. 






x = 38. 


Ans, 




2x = 18. 
x=9. 


Ans. 


S. 


x+12 = 17. 




13. 


6x = 29- 


-4. 




X = 5. 


Ana. 




6x = 26. 
X = 6. 


Ans. 


4. 


2x-8 = 16. 




14. 


Jx = 10. 






2x = 24. 






x = 30. 


Ans, 




x=12. 


Ans, 








5. 


3x4-18 = 42. 
3x = 24. 




16. 


ix + 2 = 8. 
ix = 6. 






x = 8. 


Ans. 




x = 12. 


Ans. 


6. 


6x-10 = 40. 
6x = 60. 




16. 


}x + 6 = 18. 
fx = 12. 






x = 10. 


Ans. 




x = 18. 


Ans, 


7. 


2x = 20- 
6x = 20. 


3x. 


17. 


}x-12 = 6. 

fx=18. 




• 


x = 4. 


Ans. 




x = 24. 


Ans. 


S. 


x = 22- 


■X. 


18. 


X + 6 X = 8 4- 10. 




2x = 22. 






6x = 18. 






x=ll. 


Ans. 




x = 3. 


Ans 


9. 


3x- 10=2x. 




19. 


2x + 6 = 6. 






x = 10. 


Ans. 




2x = l. 
x=l. 


Ans. 


0. 


5x = 21 -|-2x. 


20. 


3x-4 = 18. 






3x = 21. 






3x = 22. 






x = 7. 


Ans. 




x = 7J. 


Ans, 



EXERaSBS, FIRST LIST. PAGE 291 

X. (a) Sunset, (6) to lower the flag, (c) soiled, (d) to diminish, 
(e) underneath. 
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2. +24. 7. +61. 18. -100. 17. +67. 

5. +26. 8. -17. 18. +74. 18. 0. 

4. -4. 9. +66. 14. -107. 19. -76. 

6. -49. 10. -2. 16. -69. 90. +1. 
6. +80. 11. -6.21. 16. -68. 81. -1. 

« 

BXSRCI8SS, SECOND LIST, PAGE 891 

1. 3. 6. 0. 11. -16. 16. 18. 

8. 0. 7. - 69. 12. 46. 17. - 2. 

8. -9. 8. 16. 18. 3. 18. -32. 

4. -21. 9. 68. 14. -9. 19. -32. 

6. -10. 10. -78. 16. 0. 90. 26. 

21. See § 20. First locate — 11 and — 2 on the scale. The one to 
the right is always the greater. 

88. The movement of the frog is expressed by 

3 ft. — 2 ft. + 6 ft. - 3 ft. + 4 ft. - 4 ft. = 3 ft. 

Therefore, the frog is 3 ft. from the bottom of the well at the end of the 
third day. 

EXERCISES. FIRST LIST. PAGE 898 

1. 6. 6. -11. 11. -1. 16. 0. . 

2. 24. 7. 38. 12. 16. ll 62. 
3.-40. 8.0. 13. 64. 18. - 18. 
4. - 8. 9. 50. 14. 94. 19. — 126. 
6. 11. 10. 18. 16. - 16. 90. — 61. 

EXERCISES. SECOND LIST. PAGE 898 



1. 


24. 


8. 


262. 


16. 


32x3/. 


88. 


— 6 abcrsL 


8. 


-27. 


9. 


6 a. 


16. 


-26X3/. 


88. 


SO rat. 


8. 


-42. 


10. 


— 6 a. 


17. 


Qa, 


94. 


- 10 abed. 


4. 


-16. 


11. 


-10 6. 


18. 


8 6. 


86. 


144 brsy. 


6. 


18. 


12. 


10 6. 


19. 


16 6. 




' 


6. 


-100. 


18. 


xy. 


90. 


- 20x. 






r. 


106. 


14. 


— Qxy. 


81. 


abed. 
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BZBRCISES. ] 


PTR8T LIST, PAGE 898 






10. 
-6. 


7. 
8. 


-9. 
5. 


IS. — 5 r«. 
14. 6x2^. 




17. -• 




-13. 
4. 


9. 
10. 


4. 

2. 


16. -. 

y 




18. --. 

y 


6. 


19. 
-8f 


11. 
18. 


-6. 
2. 


16. -?. 

y 




19. -1. 
90. 2. 


11. 


(a) X = 
(6) x = 


-3. 
3. 


(/) 


— 2 X = 2. 
x = -l. 


(0 


*- ft 




(c) x = 

(d) x = 

(e) 2x = 

x = 


-1 

-1. 
8. 

4. 


{9) 


3x=:9. 

x = 3. 
— x = 0. 

x = 0. 


(i) 


x=16. 
2_2 
X 3* 
2x=-6. 

X=:-8. 


A. 


rrz^«+^ 


_ 2+(-l) 


2-1 1 


1 





(6) X3/z(x + y)= 2(- 3)1(2 - 3)= 2(- 3)1(- 1)= 6. 
(c) P9-i-(p + g)=3(-2) + (3-2)=::^ = -6. 

Cd^ x2 + y2 x2-y2 ^ 3g+(-2)2 . 32-(-2)« 
^ ^ x + y x-y 3-2 3-1-2 

^ 9+4 9-4 
.16 

= 13 + 1 = 14. 



EXERCISES, SECOND LIST, PAGE 888 

7. — 18y. 10. -8xy. 

8. 3a>&. 

9. xyz*. 

EXERCISES, FIRST LIST, PAGE 884 

X. -4 a. 4. -18a6. 7. 17 xV- 10. -31a6c 

8. — 3 X. 6. 0. 8. mnj/^. 

8. 12 X. 6. 0. 9. -8xH. 

X 



X. 6 a. 


4. 2x. 


8. -*. 


6. 12 6. 


8. 0. 


6. 0. 



f 
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BZERCISES, SECOND LIST. PAGE 294 

1. 6x + y. 6. 6 a6c 4- r«t — 6 xyz + 2. 

2. 7r+l. 7. -8a2 + 862+ 14c». 
8.-05 — 5. 8. — 2 « — 682 + 483. 

4. -5o — 36 + 2C. 9. — a-3x + 6y-92. 

5. 5r. 10. 6x-3y + 10«-8ik. 

EXERaSBS. FIRST LIST, PAGE 296 

1. 16a. 4. -2r. 7. 36x2y. 10. — llx. 

2. -116. 5. 34a?. '8. -13x«. 

3. ^6k. 6. 0. 9. — 19 a. 

EXERCISES, SECOND LIST. PAGE 296 

1. 4x — 3y. 5. -7x2y+13. 

2. 6x. 6. 14a— 12 6 + 7c. 

3. -4a6-5. 7. -6a26-268. 

4. —9a -I- 12 6. 8. - 6xy + 13*4- 16z. 

9. — 7a*4-4a8 + 3a2 + 2a+ 1 

— 2a<+ a»-f2a2-4a-H 3 

— 9a*-|-6a3 + 6a2 — 2a4- 4 = sum 

— 3a<4-6a3- a2-j-2a— 9 
-ea^— a3 + 6a2 — 4a + 13 Ana. 

10. 6x2+ 9x+ 10 
3x2- 2x- 6 
3x2 + ila; + l6 

EXERCISES. THIRD LIST. PAGE 295 

1. Axiom I. Equal amounts added to equal amounts give equal 
amounts. 

Axiom II. Equal amounts subtracted from equal amounts give equal 
amounts. 

Axiom III. Equal amounts multiplied by equal amounts give equal 
amounts. 

Axiom IV. Equal amounts divided by equol amounts give equal 
amounts. 
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By means of the axioms we can reduce the equation to a simple form, 
and thereby get the desired value of x, 

2. « + 4 = 2. 12. 2 a — 37 = 7 o -h 3. 

x = 2 — 4. 2a — 7a = 34-37. 

« = — 2. Ana, — 6 o = 40. 



S. X - 10 = 3. 



« = 18 - 3. 

X = 15. Ana, 



6x=— 2.6. 
X = — .5. Ana. 



a = — 8. Ana, 



x = 34-10. 18. 2r-16 = 9r-l. 

x = 13. Ana. 2r-9r = 15-l. 

4. 2 + « = 1. - 7 r = 14. 

x = l-2. r=-2. Ana, 

x=— 1. Ana, 

14. 10A;-|-19 = 7fc-12. 

5. 18 = 3 + x. 10fc-7ik = -12-19. 



3ik=-31. 
k=z— lOJ. Ana, 



6. 10 = x+12. ,. „ ,, „^ ^^ 

x=10-12. "• 6x-(4x + 3)=19. 

X = — 2. -4ns. 

7. 12 + 7x=:-9. 



6x-4x-3= 19. 
6x — 4x = 19 + 3. 
2x = 22. 
X = 11. Ana, 



7x = -9-12. 
7x = -21. 

x = -3. Ana, 16. 3— (2x-|-8)= 16x— (x— 15). 

24=:3x-3. 3-2x-8 = 15x-x+15. 

-3x = -24-3. -2x-15x + x = -3+8 + 16. 

— 3x = -27. — 16x = 20. 

X = 9. Ana, x = — 1 J. Ana, 



17. 6x-9 = 25. 

6x = 25 + 9. 

10. .3x=.81. 6x = 34. 

x = 2.7. Ana, x = 5f. 

IX. -.lx = 3. 2x = llf 

X =r— 30. Ana, 2x + 11 = 22f Ana, 

IS. Let X = the number of yards in the width. 

Then, 3x = the number of yards in the length. 

8 X = the number of yards around the field. 
8x = 144. 

x = 



= 18.1 
= 64. J 



Ana, 
8x 
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19. Let X : 

Then,y + ?i^: 
4 

7X: 

X : 

21. Let X 

Then, x -|- 42 

X — 2x 

— X 
X 



the number. 
70. 

280. 
280. 
40. Ana, 

the number. 
:2x + 46. 

46-42. 

3. 
: — 3. Ana, 



90. 



Letx 


= the first number. 


x+l 


= the second number, 


x + 2 


= the third number. 


3x + 3 


= their sum. 


3x + 3 


= 93. 


3x 


= 93-8. 


3x 


= 90. 


X 


= 30. 


« + l 


= 31. > Ana, 


x + 2 


= 32. J 



99. Let X 

Then, x 

and 2x 

5x 

25 X 

20 X 

60 X 

60x 

X 

2x 



the number of nickels. 

the number of quarters, 

the number of dimes. 

the number of cents in the nickels. 

the number of cents in the quarters. 

the number of cents in the dimes. 

the number of cents in the amount. 

3500. 

70, the number of nickels, and the number of quarters. 

140, the number of dimes. Ana, 



93. Letx 
Then, 2x 



the number of crosswise seats, 
the number they will hold. 
2x + 16 = 44. 

2x = 44-16. 
2x = 28. 
X = 14. Ana, 



94. Letx 

2x 



the number of gills in one small bottle, 
the number of gills in one large bottle. 
5x-f 1 = 4x-f-4. 
5x— 4x = 4 — 1. 



X = 
2x 



:J} 



Ana, 
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Let X = the number of gallons the cask contained. 

— — 74 =5 

| = 7i. 

X = 30. ^ru. 
Let X = the number of dollars in the capital. 

- Sit 2 <fo =.:^. 
3 3 

•08%:52x=1290. 



3 3 

.lOx 



= 1290. 



3 
X = 38700. Ans, 

27. Let X = the number of dollars invested at 3 ^. 

Then, 1000 — ai = the number of dollars invested at 4 9fc. 
.03 X + .04(1000 - X) = 34. 
.03X + .40- .04x = 84. 

.03x~.04x = 34-40. 
— .01 X = - 6. 
x = 6001 
1000 -X = 400 J 

96. Let X = the original number. 
.20 X, or ^x = the number that dropped out. 

X— Jx + 18 = x + Jx. 
-ix-ix=-13. 

X = 40. An8» 

29. 3(4 - x)« - 2(x + 3) = (2x - 3)2 -(x + 2)(x- 2)+ 1. 
3(16 - 8x + x«)- 2(x + 3)=4x2 - 12x + 9 -(x + 2)(x - 2)+ L 
48 - 24x + 3x» - 2x - 6 = 4x2 - 12x + 9 - x« + 4 + 1. 
-24x-2x + 12x=-48 + 64-9 + 4 + 1. 
-.14x=-28. 
X = 2 Am^ 
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30. Let X = length of side of each square. 

Then, base of rectangle = 34-«4-34-«4-3 = 2x + 9, 

and height of rectangle = 34-x4-3 = x-f6. 

Hence, area of rectangle =(2x -|- 9)(x + 6). 

Area of each square = x^. 

Therefore, area of border (shaded) = (2 x + 9)(x -f 6)— 2a5* = 169. 

Simplifying, 2 x^ -f- 21 x + 54 - 2 x2 = 169, 

or, 21x-f64 = 169, 

or, 21 X = 106. 

Hence, x = 5. Ana, 

EXERCISES. FIRST LIST. PAGE 297 

1. 5x — 4y -(x-22/)-f-5x— (3x-|-2y) 

= 5x — 4y — x-f2y + 5x — 3x — 2y 
= 6x — X4-6X — 3x — 4y-f2y — 2y 
= 6x — 4y. Ana, 

8. 6a« + 3ac-2b2-(-8a2-2ac + c2) 

= 6a2 + 3ac — 2c2-f3a24-2ac — c« 
= 9a2 4.6ac — 3c2. Ana, 

8. x + y + 2— (x + y — 2) 

= X -h y 4- 2 — « — y + 2 
= 2z. Ana. 

4. 126 -(36 -{-6 + 6}) 

= 12 6-(36+&-6) 
= 12 6-86-6 + 6 
= 86 + 6. Ana. 

6. 6x-(x2-{x-6}+4) 

= 6x — (x2 — x + 6 + 4) 
= 6x — x2 + x — 6 — 4 
= — x* + 7 X — 9. Ana, 

6. 10a-(-2a + 7)-(6a + 4)-10 

= 10a + 2a— 7 — 6a-4 — 10 
= 6 a — 21. Ana, 

7. c2-4-[4c2+(-8-c2)-2] 

= c2 - 4 - [4 c2 - 8 - c« - 2] 
= c2 — 4-4c« + 8 + c« + 2 
= -2c2 + 6. Ana. 
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=— a— h. Ans, 

9. a-{8a-[-(-3a + 26)+56]-3i/} 

= a-{3a-[3a-26 + 66]-3y} 
= a-{3a — 3a + 26-66-3y} 
= a — 36 + 3a-26 + 66-1-32/ 
= 4 a -^ 3 y. -4n«. 

10. 2x-[x~{y-(3y-3«)} + 4y] -(y — a;) 

= 2«-[x-{y-3y-|-3x}-H4y]-y + x 
= 2x -[X -y + 32/-3« + 4y]-3/-hx 
= 2x-x + y-3y + 3x — 4y-y4-x 
=z6x — 7 y, Ans, 



EXERCISES, SECOND LIST. PAGE 297 



1. x-^6 = 4x— 1. 

X — 4x = — 6— 1. 
-3x= — 6. 
X = 2. Ans, 

8. 6x+ 1 = 3x4-10. 

6x-3x= 10— 1. 
3x = 9. 
X = 3. Ans, 

8. 4x — 4 = 2x-|-6. 

4x--2x = 4 + 6. 
2x=10. 
X = 5. Ans, 

4. 8 — 5x = 20 + 5x. 

— 6x — 6x = 20— 8. 
-10x = 12. 

x=— 1.2. Ans, 

f. }x-7 = Jx-27. 

}x-Jx = 7-27. 

lx = -ao. 

xs~40. Am, 



6. 10x-^8-2 = 3x-16. 

lOx -3x=— 8-|-2~16. 
7x=-21. 
X = — 3. Ans, 

7. 2x-6-h3x = 16-10-h2x. 

3x = 16- 10 + 6. 
3x=10. 
X = 31- Ans. 

S. 8x-27 = 4x+ 10-27. 

8x — 4x = 10. 
- X = 10. 

X = - 10. Ans, 



9. 



Let X = the number. 
4x + 16= 106 -X. 
4x + x = 106- 16. 
6x = 00. 
z s 18. An$. 



4X + 66 


4x 


4x 


X 


2X + 20 


x-l-36 


Letx 


x + 18 


x + 3x 


4x 


X 


Let X 


x+ 4 


x+ 8 
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10. Let X = the number of marbles the first has. 

2x + 20 = the number of marbles the second has. 

X + 85 = the number of marbles the third has. 
196. 

196 - 66. 
140. 
86.1 

90. > Am. 
70. J 

11. Let X = the number. 

846 - 3 X. 
846-18. 
828. 
82. Am. 

12. Let X = the first nimiber. 

the second number, 
the third nimiber. 

3x4-12 = 72. 

3x = 72-12. 
3x = 60. 
x = 20. 
X + 4 = 24. \ Am. 
X + 8 = 28. 

EXERCISES. FIRST LIST. PAGE 298 
1. 6r + 6s. 2. 3r— 3s. 8. — 4r— 28. 4. rs -^t b\ 6. r««« + «*. 

6. 3 a462 H- 21 a363 - 12 a264. 12. 2a + 26 - 2a + 26 = 46. 

7. - 8 a36 + 12 a262 - 24 a63. 18. 4ac4-4c«H-2ac-4c« = 6ac. 

8. 8 r362 4. 4 r363 _ 10 rft*. 14. r2s2 - r^s* + t9 = rs. 

9. 2r3 + 3r4-7r6. 16. 6o* - 6a26 + 662 + 3 6«. 

10. x32/ + 3x2y2_|_2xy3. 16. 4x2y2-4x2y*+2a^— 2a^=0. 

11. - r3s3 4. 2 r2«2 _ 6 r2s. 

EXERCISES. SECOND LIST. PAGE 298 
1. 6(a+6). 2. x(y4-2). 8. xCy— 2). 4. a(l + a). 

5. ay{\ -I- ay). 8. 3 r%{% - 3 r»y + 4t^«). 

6. 2x2(1 4. 3x +-4x2). 9. 6a^2(3xy + 2y2 — a»). 

7. a62(6 + a - a26). 10. 6 a6c(7 + U 6*0 * 6 a^6). 
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EXERCISES. THIRD LIST. PAGE 298 
1. ««-a«. 4 02-86. 

8. a« + 2 a6 + 6*. 6. a« + 2 a — 8. 

8. a2 — 2a& + &*. 6. 6a2 + 9a-42. 

7. 9a2-1662 + 486-86. 

8. 18x*-8x»-31aj2+49aj-49. 

9. 8aj2 + 6«y- 12x2 — 9y2 + 18y2 — 8 2«. 

10. 60a2 + 30a6 + 64a + 16 6 + 12. 

11. (3a + 4)« = 9a« + 24a + 16. 

18. (« + y)» = x» + 3aj2y + 8a5y« + y». 

18. J(3r-7)(2r + 6)=3r2 + 2r-21. 

14. i(Sx + Sy)(x-\-2y)=i(Sx^ + 9xy + 6y^). 

16. ir(4 - r)2 = 16 IT - 8 irr + irr^. 

EXERCISES. FIRST LIST. PAGE 299 

1. 6(x + 2)=24. 8. 2(x + 8)-(x + 4)=42. 

6x + 12 = 24. 2x + 16 - X - 4 = 42. 

6 X = 24 - 12. 2 X - X = 42 - 16 + 4. 

6x = 12. x = 30. Ans. 

X = 2. Ana, 

4. (x + 6)(2x + 4) = 2(x2 + 8). 

8. 8(x-7) = -42. 2x«+16x + 24 = 2x2 + 16. 
3 X - 21 = - 42. 16 X = 16 - 24. 

3x = 21-42. 16x = -8. 

3x = -21. x = -i. An8, 

X = ~ 7. Ans. 



(X + 10)(3x - 5) = (8x + 2)(x -h 4). 
3x« + 26x- 50 = 3x2 + 14x+8. 
26x- 14x = 60 + 8. 
llx = 68. 

X = 6^. An8. 



6. (X + 8)(6 - x)+ x(x -f- 2)= 0. 
2X + 16 — x2 + x2 -f- 2x = 0. 



4x=-16. 
X = — 3). An8. 
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7. 3(x + 1)2 - 2(x - 1)2 = (X + 6)2 - 6(x + 2). 

3aB« + 6x + 3-2x2+4x-2 = x2_|.i2x + 36— 6X-10. 

6x + 4x-12x + 6x= — 3 + 2 + 36 — lOor, 3x = 23. 

X = 7}. Ans. 

S. «* +(x + 7)(x - 2) = 2(x + 3)(x - 1). 

36* + x2 + 6x - 14 = 2x2 + 4x — 6. 
6x— 4x = 14-6. 
X = 8. Ans, 

9. 2x-l-(x + 3)2 = 4x-(x-2)(x + 7). 

2x — 1 — x2 - 6x - 9 = 4x — x2 - 6x + 14. 
2x — 6x-4x + 6x = l+9 + 14. 

-3x = 24. 

X = — 8. Ans. 



10. 



(2 x2 - X + l)(x + 3) = 2x2(x + 2J)- (lOx - 7). 
2x» + 6x2-2x + 3 = 2x3 + 6x2-10x + 7. 
-2x + 10x=:7 — 3. 
8x = 4. 
X = }. Ans, 



EXERCISES. SECOND LIST. PAGE 299 

1. x2 + 7 X + 10. 6. a* + 2 a2 - 16. 

2. m2-m-6. 7. a262 ^- 8 a6 - 20. 
8. y2_7y + 10. 8. ir2-7ir-8. 

4. r2 + 6r-7. 9. x^y^ + U x^^ -j- 30, 

6. 624.66-27. 10. 9x2-6xy-8y2. 

EXERCISES. THIRD LIST. PAGE 299 

1. (r + 4)(r + 3). 7. (x-15)(x + 2). 

2. (r-9)(r + 6). 8. (2x- 6V)(2x + y). 
8. (r-12)(r-2). 9. (5r + 6)(5r- 4). 

4. (x-12)(x + 8). 10. (3x-4y)(3x + 2y). 

6. (s-7)(s-6). 11. (4 m + 3) (4m -2). 

0' Cy + 8)(y-l). 12. (ax + 2)(ax-l). 
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EXERCISES. FOURTH LIST. PAGE 299 

1. aj2 + 6a; + 9. 7. 4«2 + 8icy + 4y2. 

8. «2-6x + 9. 8. 9«2_24a5y4-16y2. 

8. «2 + 20a; + 100. 9. x V - 2 x2y2z2 + «*. 

4. a^~14aj + 49. 10. i a^b^ + abk -\- Ifi. 

6. 4x8 + 4x4-1. 11. .09x2 + .24xy+.16y2. 

6. 4x2-12x + 9. 12. (a + 6)2 + 2c(a+6)+c«. 

EXERCISES. FIRST LIST. PAGE 800 

1. (a+6)(a+&). 6. (xy- 2)(xy- 2). 

2. (r-8)(r^s), 7. (2x + l)(2x + 1). 
8. (r-ik)(r-Jfc). 8. (7o- 2)(7a - 2). 

4. (2a + l)C2a + l). 9. (12m- 6) (12m- 6). 

6. (66-a)(66-a). 10. (J m- Jn)(i m- Jn). 

EXERCISES. SECOND LIST. PAGE 800 

1. (x + 2)«. 6. (8-2r)«. 9. (J a - 4)2. 

2. (x-2)2. 6. (10 n- 8)2. 10. This is not a 
8. (2r + l)2. 7. (9xy + 4)2. square. 

4. (4-x)2. 8. (x+i)2. 

EXERCISES. THIRD LIST. PAGE 800 

1. X2-16. 6. 121 -4a2. 9. 4xV-9. 

2. X2-49. 6. 22 _ 626. 10. ix2-|y«. 
8. »«-100. 7. 26ifc?-f«. 

4. 64 -c2. 8. 9 0262 -62. 



1 
2 
8 
4 
5 
10 



EXERCISES. FOURTH LIST. PAGE 800 

(a -6) (a +6). 6. (12Jfc + 1)(12*- 1). 

(10-c)(10 + c). 7. (8ik-7y)(8ik + 7y). 

(A;-9)(Jk + 9). ^ 



/6a l\/6a , 1\ 
U"7JlT-^7-j 



(9-.ifc)(9 4.ik). 

(X - yz)(x 4- yz). 9. [x - (r + s)][x + r 4- »]. 

(2x4-6j/-a- 6)(2x4-6y4- a 4- 6). 
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SXSRCISB8. FIRST LIST. PAGE 801 



1. ««-2x-16 = 0. 

(x-6)(aj + 3) = 0. 

X — 6 = 0. 

Xi = 5. Ana, 
X + 3 = 0. 

X2 = — & An8. 



2. x2 — 7 X + 12 = 0. 

(x-4)(x-8) = 0. 

x-4 = 0. 

Xi = 4. Ana, 
X - 8 = 0. 

X2 = 3. .<1]»8. 



8. X*— 10x + 26 = 0. 

(x-6)(x-6)=0. 

X - 6 = 0. 

Xi = 5. Ana, 
X - 6 = 0. 

X2 = 5. Ana. 



4. a2 - 26 = 0. 

(a-.5)(a + 6)=0. 

a - 6 = 0. 

ai = 5. 

a + 6 = 0. 

02 =— 6. 



^n«. 



^ns. 



6. x2 — X-20=:0. 

(x + 4)(x-6) = 0. 
X 4- 4 = 0. 

Xi = ~ 4. Ana, 
X - 6 = 0. 

X2 = 5. uItm. 



6. 26x«— 20x + 4 = 0. 

(6x-2)(6x-2)=0. 

6 X - 2 = 0. 

aJi = f 
6x-2 = 0. 

»2 = |. 



uItm. 



^7M. 



7. tx2-tx + 4 = 0. 
(Jx - 2)(Jx - 2) = 0. Ana, 
ix-2 = 0. 
ix = 2. 
Xi = 6. Ana, 
Jx-2 = 0. 
ix = 2. 
X2 = 6. -4ns. 



8. 8x + 28 = x2. 

x2-3x-28 = 0. 

(x-7)(x4-4)=0. 

X - 7 = 0. 

Xi = 7. 

X + 4 = 0. 

X2 =— 4. 



Ana. 



Ana. 



9. 



6x2-26x = 0. 

6x(x — 5)= 0. 

6x = 0. 

Xi = 0. ATia, 

X - 6 = 0. 

X2 = 5. Aria, 



10. J a« — 1 a = 0. 

Ja(ia-1)=0. 

la = 0. 

ai = 0. Ana. 

Ja-1=0. 

ia = l. 

Of = 2. ^na. 
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EXERCISES, SECOND LIST, PAGE 801 



1. 2g2+llg + 15 |x-h8 

2acg+ 6x 2« + 6. Ana. 

5X + 15 
6X + 16 



8. 8g2 + 18a&-56 |4g-7 

8g^ — l4g > ■ 2«-8. -4na. 
32«-66 
32i^6i3 



8. 4g3~llg-f 8| 2g — 8 

4g»~ 63fi 2«» + 8»— 1. Ana. 

6x2-llx 
6x2- 9a 

- 2x + 3 

- 2x + 8 

4. a^ — ah-^ a^b \a+l 

cfi + a a — 6. uliw. 

— a6 — 6 

— a6 — 6 



6. 2x» + 7xg+ llx-4 |2xM-8x~l 

2 x» + 3 x2 ~ X X + 2 = Quotient. 

4x2 + 12x — 4 
4x2+ 6x-2 



6 X — 2 = Remainder. 
6. a* -16 la- 2 



a* — 2a» a» + 2a2 + 4a + a Ana. 



2a» 








2a» 


-4a« 
4a2 








4a«- 


-8a 








8a- 


16 






8a- 


16 
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7. aj»-l |x-l 



9. 



10. 



5. 



Qfi- 


-X2 


x2 4- X + 1. Arts. 




X2- 


■1 




X2- 


X 

x-1 
x-1 


Qfi- 


_y6 


Ix2-y2 


a^- 


-X^2 


X* 4- xV + y*. ^n& 




X4y2 


_y6 




X^2 


— x2y4 

xV — !/• 
X2y4-y« 


4a52 + 8x 


— 2|2X4-1 


4x2 + 2x 


2 X = Quotient 




X 


— 2 = Remainder. 


X2- 


- X - 


-10|x-6 


X2- 


-6x 


X + 4 = Quotient 




4x- 


-10 




4x- 


-20 
10 = Remainder. 



EXERCISES. THIRD LIST. PAGE 801 

1. 2 2 3*3 ^6r«. 

8xy2 6r* ' 7x» 



a — 6 a— 6 



a2-io + 26 (a-6)(a-6) a- 6 
g x2-12x+ll ^ (x-ll)(x^l) ^^_,^^ 

X — 1 X— 1 

Y 25a2-16 62 ^ (6a-46)(5a + 46) _ 5o-46 

26a2 + 40a6H-1662 (6a + 46)(6a + 46) 6a-|-46' 
g ax-\- ay _ a(x -f y) _ a 

x2 + 2xy + y2""(a;+ y)2'"x + y* 

g g« - 3 g - 54 _ g2 - 3 g - 54 _ (g - 9)(a + 6) _ g+ 6 
81-18g+g2 a2-18g + 81 (g-9)(g-9) a-9' 

t^-7r2-60r^ rCr-12)(r + 5) ^ 

f4-12r r(r- 12) - ^ f ^'^ 
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EXERCISES. FIRST LIST, PAGE 302 



, x + 1 . g— l __ 2x + 2 , Sx — S^^X"! 



8. 

8. 



3 2 6 6 6 

x + 4 _ 2g + 4 __ 3x + 12 4x + 8 __ ~g4-4 _ 4 — a? 
12 18 36 36 36 36 

j^ 2( 6-fc) ^ 3A;~12 + 2A: _ 6fc-12 
3 3 3 * 



A ^h 7(o--6) _ 6a4-66-7a+76 __ — a + 13 6 

4. a+0- ^ - - _ - . 

3 5 16 

_ 7 g + 13 6 
15 

a 1 . 1 . l_ 8t-\-rt + r8 
r 8 t rst 

7 1 I 1 ^ a+6+1 

+ 6 a2 + 2 a6 + 62 a2 + 2 a6 + 6* 

g x + 3 Ji — x _ a 4-3 . g-2 _. g4-84-x2~4 x -H 4 

x2 — 6x + 8 x-4 x2-6x + 8 x-4 x2-6x-f8 

_ x2-3x + 7 
x2 — 6x + 8 

g 1-r .2 6 _l -r + 2r + 2-6r-42 __ -6r-89 

r24-8r-H7 r + 7 r+l r2 + §r + 7 r2 + 8r + 7 

6 r -H 39 



10. ——± — + 



r2 + 8 r + 7 

2x + 12 + 5X + 60 



x2 + 8x — 20 x« + 4x-12 (x+ 10)(x — 2)(x4- 6) 

7x-i-62 ^ 

(x-|-10)(x-2)(x + 6)' 

11 g + l . 2 4a _ a4-l ■ 2 4a 

'a-1 a + 1 1 — a2 a— 1 o+l a2_i 

__ a2 + 2a-Hl-f2a-2~4a _ a2— 1 _ j 
a« - 1 a2 - 1 

!• ^ I 1 I ^^ g_ l-f g + g-f ae» + 2x2-2x~2x» _x2-hl 
«"*"■*■ 1+x x + a» x + x«* 
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18 « 4- g , a' -I- ag^ . g — a; g^ — x^ 4 g»g -f 4 ag» 
* a — X a2 — a:2 a + o! o^ -f x^ a* — x* 
_ g -t- X o ~ X gg -H x' o^ — x' 4 a^x 4- 4 ox^ 
~" g — X g + X g2 - x2 g« + x* g* — x* 

_ gg + 2gx + x2-gg4-2gx — xg + g2 + x« g< — 2g^+g^ — 4g»x~4ax> 

g2 — x2 g4 — X* 

_ 4 gx 4- «' + a;^ g< — 2 g^x' + g* - 4 g^x -- 4 gx^ 

gs — x2 g* — X* 

_ 4 g3x 4- 4 gx» + a* 4- 2 g^x' + ag< - a* -H 2 g^x^ — x^ + 4 g^x + 4 gx» 

g*-x* 
__ 8 g3x 4- 8 gxs 4- 4 g^x^ 
g* - x4 ' * 

14 _5(«-3) 2(xH-2) x~l 

x2-x — 2 x2 4-4x4-3 6 — x-x^ 

_ 5(x~3) 2(x4-2) . g-1 

x2 - X - 2 x2 4- 4 X 4- 3 x* 4- a; - 6 

__ 6(x - 8) ( X 4- 3) - 2(x 4- 2) (X - 2) 4- (X - l)(x 4- 1) 

(x-2)(x-|-l)(x4-3) 
_ 5 xg - 45 - 2 x2 4- 8 -- x2 ~ 1 
(x~2)(x + l)(x + 3) 

_ 4x^-38 

(x-2)(xf l)(x4-3) * 

EXERCISES. SECOND LIST. PAGE 802 

« 3 5 4 1 o 3x 3x 2/ 9x 

4 6 5 2 y 2y 2x 4y* 

2 — ^.£?.15 — — a ^ a-^b a — b_ 1 



5. 



6 10g a^-b^a + ba-i-b 

6r-6« r— 4« 6(r — «) r-4« 2 



r2-.8rs-f,16«2 3(r-«) (r-4s)(r — 4«) 8(r-a) r— 4s 



/» « a 6 „ 
6. g • - • - = g. 

6 g 

V V-A:2 6 6 

8 (x^5)Cx-4) Cx-2)Cx-l) 1 ^^^ 

x-2 x-4 (x-6)(x— 1) 

a-7 9-g2 g— 7 g2-9 a-3 



a 



a -/- S 49 — g2 g 4- 3 gj - 49 g + 7 
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ar^ + x — 2 X2 + X-20 aj2 + 4x — 6 



10. 

a;2 — 6x-H4 x^ — 2x — 8 x^ + Tx + lO 

(x-f 2)(x-l) (x4-6)(x-4) (X + 6)(x - 1) _ (x + 6)(x - 1) 
(x-4)(x-l) * (x-4)(xH-2) ' (x+6)(x + 2) (x-4)(x + 2) 

x' + 4x - 5 

x2-2x-8' 

EXERCISES. FIRST LIST, PAGE 808 

1. I«!^a2 = 7a^ 1 7 



2. 



10. 



9 6c 9 6c a* 9 6c 

wv wv Qxy lov 



J 8x^ . 2x _ 3x^ 3a6_9xy 
4a6s"^3a6~4a68* 2x 862* 

4 x2~16 .g-f4_ x2— 16 g+6 _. x + 4 

a2 4-2a6+62^a + 6"~a2 + 2a6+62'x + 4~a + 6' 

- x2-15x + 36 x-3 x2-16x + 36 10 .^ 

0. 5 = ■ • =: lU. 

X - 12 10 X - 12 x-3 

A 3g' — ^a;4- 14 . x2 + x— 66 _ (x--7)(x — 2) (x — 5)(x-f 4) 
x2 + 9x + 20 ' x2-x-20~ (x4-6)(x + 4) * (x-7)(x + 8) 

_ x2 — 7x+ 10 
x2 + 13 X + 40 ' 

7 /q I 4 \ . /g 2 \ _ 6a6-f 4 . 3a6- 2 _ 6a6-f 4 ab 
\ a6/ \ ab) ab ^ ab ab Sab — 2 

__ 6 a6j 4 
3 a6 — 2* 

g 3 a6 4- 6 62 . 2 a6 + 4 62 __ 3 a6 4- 6 6« a -h 2 
a* — 4 a + 2 a2 — 4 *2a6 + 4 62 

_ 3 6(a + 2)(a4-2 6) _ 3 
(a + 2)(a - 2)2 6(a + 2 6) 2(a - 2) 

3 16x2 ~26y2^.^^^gy. 16x2- 26y2 i ^ 4x~6y 

4x — 4y 4x— 4y 4x + 5y 4x — 4y 



(a+ 6)2 ^ a2~62_ (a4-6)2 a-6 _. a + 6 
(o - 6)2 "*" a -6 (a-.6)2a2-62 (a - 6)2 



'■• ('-"7)*{^a='^ 



-xy-f x2 x2yt __ a;2y 
y «' + l^ X + y" 
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= (a + c)-r-(a + c)(l -x)=(a + c) ^ - ^ 



(a + c)(l-x) !-« 
18. /m-3n\/^_^_4_\ /m^g_,15ji. 
\m+n/\ m + n/ V'* ^/ 

__m_--3ji m 4- n 4- 4 tmi 

m A- n ' m -^n *(»i — 3n)(m4-6n) 

= mn(m-fn + 4) ^ ^^ 
(m + n)2(m 4- 6n) 

EXERCISES, SECOND LIST. PAGE 808 

1. 5i^+24=-12. 6. 5+i-1^12^^. 

7 6 3 4 

6x + 168 =- 84. 2x 4- 6 - 4 = 36 — 3x. 

6x =— 262. 2x 4- 3x = 36 — 6 4- 4. 

x = — 42. Ana, 5x = 34. 

». 2x- — =10. 

4 

8x-3x = 40. 7. ^-^~4 = ^^±J-^^. 

5 X = 40. ^ 3 6 

X = 8. ^na. 6X-. 26 -60 = 6x4- 26 — 3x4-6. 

3x = 26 4- 60 4- 26 4-6. 

8. 2x_j_3x^g 3x=116. 

3 4 x = 38}. Ans. 
8x + 9x = 72. 

17x = 72. ^ 1?_1_A=1 

x = 4^. ^rw. * X 4 6x 10* 

q^ ^ oj. 200-6x-24 = 2x. 

• T~2 y^ -5x-2x = 24-200. 

16x-10x4-8x=400. -7x = - 176. 

13x = 400. ^ = 2S*- ^^• 



x = 30JJ. Am. 



9. — ^— = 12. 



6. x + ?4- — = 37. « + 10 

4 5 6 = 12x4-120. 

20x + 5x4- 12x = 740. 12x = 6— 120. 

37x = 740. 12x = -114. 

x = 20. x=-9J. Ans. 
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10. 



12. 



1 6 1 


11. 


2 6 


X + 2 8(a; + 2) 9 


x-1 3x+l 


9 — 16 = X + 2. 




6x + 2 = 6x-6. 


-x = -9 + 16 + 2. 




6x-6x = -2-6. 


-x = 8. 




x = — 7. Ans. 


X = — 8. Ans, 






2 3 


1 


• • 



x — S x — 4t X— 1 
2x2 — lOx + 8 - 3x2 -I- 12x - 9 = -x2 -I- 7 X — 12. 
2x2 — 3x2-fx2— 10x-Hl2x— 7x=— 8 + 9— 12. 

-6x=-ll. 
X = 2|. Ans. 

18 4x + 3 _ 8x-fl9 7x — 29 

9 18 6X-12* 
40x2 - 66x - 72 = 40x2 - X - 228 - 126x + 522. 
— 66x + X + 126x = 72 - 228 + 622. 
61x = 836. 
X = 6. Ans. 

3x — 4 4x x4-2 _9x ^g x + 4 
4 5 2 10 2 ' 
15 X - 20 - 16 X - 10 X - 20 = 18 X - 380 - 10 X - 40. 
16 X — 16 X — 1 8 X = 20 + 20 - 380 - 40. 
-19x = -380. 
X = 20. Ans. 

15 o— 6-fc J. 6 — g-fc 

X + a X — a 

ox- ftx + cx— a2 + a6 — ac = 6x — ax-|-cx4-a6 — a*4-ac. 
ox + ox — 6x — 6x = oc + ac. 
2ax — 26x = 2ac. 

X = ^ • Ans. 
a — b 

16b Let X = the greater number. 

Then 39 — x = the smaller nimiber. 

X 



89 - X + 1 

X 

40-x 



= 9. 
= 9. 
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x = 360 — 9x. 
aj + 9x = 360. 
10 a; = 360. 

39-x = 3. / 

17. Let X = the number of days for helper. 
Then, - = the part the helper can do in* one day. 

X 

\ = the part the electrician can do in one day. 
\ = the part both can do in one day. 

1-1 = 1. 

2 8 x' 

4 X — X = 8. 
3x = 8. 
X = 2J. Ans, 

18. Let X = the number of hours required for all. 

- = the part all can fill in one hour. 

X 

1 2 
— or - = the part the first can fill in one hour. 

3i 7 

J = the part the second can fill in one hour. 
J = the part the third can fill in one hour. 

? + l + Ul. 

7 4 6 X 
40x + 35x + 28x= 140. 
103 X = 140. 

X = lyYj hours. 

19. Let X = the number of days required for all. 

- = the part all can do in one day. 

X 

J = the part A can do in one day. 

^ = the part B can do in one day. 

1 2 

— or — = the part C can do in one day. 

6J 11 *^ ^ 

i + l + A^l. 

8 6 11 X 
83x + 44x + 48x = 264. 
126x = 264. 
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90. Let X = the uumber of hours for both. 

- = the part both can do in one. hour. 

X 

- = the part A can do in one hour, 
c 

- = the part B can do in one hour. 

1+11. 

c a X 



dx-\- cx = cd. 



x= An8, 



21. Let X = the smaller part. 

Then, 642 — x = the greater part. 



642-x^20 + 12. 

X X 

642 — x = 20a; + 12. 

— x-20x=-642 + 12. 
-21x=-630. 



x = 80. \ 
X = 612. J 



Ana, 
642 



22. Let X = the rate of the pedestrian in miles per hour. 
Then, 4 x = the rate of tlie bicyclist. 

5^ X = the uumber of miles the pedestrian traveled. 
65 -I- 66 — 6Jx, or 110 — 6Jx = tlie nmnber of miles the bicyclist traveled. 

110--_5Jj5 ^ ^j^g j.^^ ^^ ^j^^ bicyclist. 

H 
115_=:^ = 4x. 

110-6ix = 22x. 
-61x-22x=-110. 
-271x=-110. 
X = 4 miles per hour pedestrian travels. 1 
4x = 16 miles per hour bicyclist travels. J 

2S. Let X = the rate of the freight train in miles per hour. 

2f hr. = the uumber of hours the freight train travels. 

2}x = the number of miles the freight train travels. 
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1{ • 40 = 64 = the number of miles the express train travels. 
2Jx = 64. 
8x = 192. 
X = 24 miles per hour. Ans. 

84. Let X = the rate of the freight train in miles per hour. 

Then 8 x = the rate of the passenger train. 

7} X = the distance the freight moves in 7 J seconda 
486 — T\x-\- 176 = the distance the passenger must go. 

n 

660-7Jx = 22ix. 
30x = 660. 

X = 22 miles per hour = rate of freight train. 
3 X = 66 miles per hour = i*ate of passenger train. Ans 

25. Let X = the number of ounces of copper to be added. 

90 + X = the number of ounces in the new alloy. 
ft 

= the amount of silver 1 ounce of the alloy contains. 



90 + x 

60 ^2 
90 + x 6* 

800 = 180 + 2x. 
2 X = 120. 
X = 60 oz. Ans, 



EXERCISES, PAGE 806 

1. The volume of a right cylinder = the area of the base by 

7)2 

height, or V = irl — , in which I = height or length, and D = 

4 

diameter of the base. 

Let D = the outer diameter and d the inner diameter. 

— - — or — — = the volume in cu. ft. of 1 ft. of pipe of diameter . 
1728 . 4 676 

^ or ^— = the volume in cu. ft. of 1 ft. of pipe of diameter ( 

material in cu. ft. Ans, 



TEACHERS' MANUAL 327 

8. The problem assumes that W\ = W2. 

Wt+W2 W1+W2 W1+W2 ^ ' 

and., = ^+^iF,= -AJ5:^F,=2SF, = l.F,= Fi. 

^ W1+W2 Wi-^Wi 2Wi 

8. If TFs is greater than TFi, TFi— TF2 must be negative, and hence the 

fraction i""[^2 ig negative : hence also the value of »2 = ^"" ^ Fi. 
TFi + W^2 TFiH-TF2 

When TFi = 2 oz., TF2 = 10 oz., Fi = 24 ft. per second, then 

C2 =2-i524 =:=1^ X 24 =- 16. 
2 + 10 12 

4. Two faces of the solid have the dimensions a, h ; two have the 
dimensions a, c ; and two the dimensions 6, c. 

Therefore the total surface, 8 = 2ah + 2ac -{-2hc, 

5 = 2a(6 + c)+26c. 

5. The volume of a cone = f its base, B, by its height, h. 
Then the volume in cu. in. of the ice cream cone = ^^-^ or ^ 



3-4 12 



The volume of the freezer = cu. ft. 

4 



irHIP ^ irJid^ _ 'irHB^ 12- 1728 _ g^Q^gI>» 
4 12 . 1728 4 ' irhd^ hd^ ' 

6. Let r = the radius of the first hemisphere. 
Then 2 r = the radius of the second hemisphere. 

The area of the first hemisphere = J • 4 irr« + irr« = 8 irr*. 
The area of the second hemisphere = J . 4 ir(2 r)« + ir(2 r)» = 12 irr*. 

3 irr2 + 12 irr« = \, Ans, 

The vol. of the first hemisphere = ? . i^ = ?i^. 

2 3 3 

The VOL of the second hemisphere = i • ^'^(^^)* = 1^^. 

2 3 8 

2Tr» 16Tr» 2irr»^ 3 1 .^ 

8 3 8 16irr» 8 

This may be found more directly by knowing that the volumes of 
similar solids are to each other as the cubes of their corresponding lines. 
See § 116. 
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7. (1) » = 1090 + I. Hit - 82). 

If t = 82% 
V = 1090 + 1.14 (82 - 82) 
= 1090 + 1.14.60 
= 1090 4- 67 
= 1147 feet. Ans, 

(2) Here the sound travels 1118| ft. per second. That is, o = 1118|. 

Hence, 1118J = 1090 + 1.14(«- 82). 
28i = 1.14(t-82). 

2®-^ = t - 82. 



1.14 

t = 32 + ??4 = S2 + 26 = 67^ Ana. 
1.14 



BXERaSES, PAGE 806 

1. It is true that ^ = |j, because the product of the means equals the 
product of the extremes, that is, 180 = 180. § 111. 

2. 1 = 1, for the reason given in Ex. 1. 



r:18 

12 r 

12r-18r 

-6r 

r 



(r-l):12. 
18 r - 18. 
-18. 
-18. 
8. Ans. 



§111 



i.(a)| 



Vx 
16. 



iVx 

X = ^, Ana. 



(0 f = 



(^^ 16 = 49- 
49aj2 = 16.26. 
16.26 



02 = 



x = 



49 
46 20 
7 



= ^ = 2f. 



c 
6' c 



•=( 



d 
d) 



Ana. 
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6. Let X be the smaller part. 
Then 48 — x is the larger part. 

X ^11 
48 -X 18* 

18x=628-llx. 
1835 -hllx = 628. 
24x = 628. 

X = 22, smaller part 1 ^ 
48 — X = 26, larger part, j 

^ Let X = A's part. 

Then 476 — x = B's part. 
X __11 
476 - X 8 * 

8x = 6226- 11 X. 
8x+llx = 6226. 
19x = 6226. 

X = 276, A's part. 1 ^^ 
475 — X = 200, B's part. J 

7. Let X = the number of ounces of tin. 

. Then 56 — x = the number of ounces of copper. 
X _1 
66 -X 9* 

9x = 66 — X. 
9x4-x = 66. 
10x = 66. 



56 



- X = 50.4. J 



6. 10 being the shortest side, let x = the next longest side of the similar 
triangle. 

Then, *-=!?. 
10 8 

8x = 120. 

X = 16. An», 

Let y = the third (longest) side of the similar triangle. 

Then, J^=l?. 
10 8 

8 y = 160. 

y = 20. Asm, 
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9. The surface of the globe _ 24^ ^^ 676 
The surface of the base ball 8^ ' 9 

that is, the surface of the globe is 64 times that of the base ball. 



,or :^, or 64, (§116 (6)) 
The surface of the base ball 82 9 ^ "^ ^'^ 



10. 



ti ni 



11. The area of the first field is a?, and of the second is hK 

The number of sheep in the first field bears the same relation to thi 

nimiber of sheep in the second field that the area of the first field bear 

to the second ; that is, 

2ii_ a* 



EXERaSES, FIRST LIST, PAGE 808 



1. 8x-6y = -81, 
6«— 3y =— 9. 
16x-26y=-166 
16x— 9y = - 27 
-162/ = -128 
y = 8. 
8x-40=-81. 

8x=-81 + 40. 
3x = 9. 
x = 3. 
(x = 3, y = 8.) Am, 



2. 2x + 6y=— 8, 
2x — 8y = 0. 
8y = -8. 
y=-l. 
2x-6=-8. 
2x = -8-h6. 
x = - 3. 
(x = — 3, y = — 1.) Ans, 



8. x + y=— 18, 

2x-8y =9. 
3x + 82/ = -64 
2x-8y= 9 
6x =-46 

x=-9. 
-9 + y=-18. 

y = -18 + 9 
= -9. 
(x = - 9, 2/ =- 9.) ^Ana, 



8x-y = -9, 

2x + y= 3 . 

lOx =-6. 

-f + y = 8. 

— 6 + 5y = 16. 

6y = 16H-6. 
62/ = 21. 
y = 4J. 
(x = -{, y = 4i.) Aw. 
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6. ix + 22/=-12, 


6. 6x + 6y = 7, 


}a;-3y=-16. 


2x — 6y = -49. 


}a; + 3y=-18 


10x+12y= 14 ^ 


}x-8y=-16 


10x-26y^-246 


}x =-34 


37 y = 269 


6x=-136. 


y = 7. 


x=-22f 


5x + 42 = 7. 


-llj + 2y = -12. 


6x = 7-42. 


2y = -12 + llf 


5x=-.36. 


2y=-f 


x=-7. 


y=-i. 


(x=— 7, y = 7.) Ans, 


(x=— 22f, y=— }.) Ans, 




7. 7x + 3y = 8, 


8. 5x = 4y, 


iic + iy = if 


3x-2y = 6. 


14x + 21y = 26 


5x — 4y = 


49x + 21y = 66 


6x-4y = 12 


-86x =-30 


X =12 


x = iS = >. 


60 = 4y. 


6 4-8y = 8. 


y = 16. 


3y = 8-6. 


(x = 12, y = 16.) Ans, 


3y = 2. 




(x = f y = f .) ^rw. 


10. ?i?-2y = 28, 


9. .lx+.3y = 6.8, 


2' + » + 2x = 26. 
6 


.6x— .6y = — 2. 


x + 2-6y = 84. 


.6x + 1.8y = 34.8 


x-.6y = 82. 


.6x- .6y = -2 


y + 9 + 10x= 126. 


2.3y = 36.8 


10x + y = 116. 


y = 16. 


10x-60y=820 


.lx + 4.8 = 6.8. 


lOxH- y = 116 


.lx = 5.8-4.8. 


- 61 y = 704 


.1 X = 1. 


y = -ii«. 


x = 10. 


x-6y= 82 


(x = 10, y = 16.) Ana. 


60x+6y = 696 




61 X = 778 




X = 12tt. 




(X = 12tf , y = - llff.) Ans 
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11. 



x-18 
16 



-.4y = 6, 



x + U 3y + 10 _Q 
2 4 

a;-18-60y = 90. 
x-60y = 108. 
2«+28-3y-10 = 0. 

2a; — 3y = — 18. 
2x-120y= 316 
2g- 3y = -18 
-117y = 334 
y=-2. 
x-eOy= 108 
40g~60y=-360 
-SQx = 468. 

x=-12. 
(a; = -12, y=-2.) 



12. ? + i^=o. 

6 10 

2^ 3y:^2x^^j 

8 

2 X + y = 0. 

6x+3y — 2x = 0. 

4x-h8y = 0. 

4x + 8y = 
4xH-2y = 
y = 0. 
4x-h8y = 
6y + 3y = 

2x = 
x = 0. 
(X = 0, y = 0.) 



Ana, 



18. 



X , 16 -X _ QA . 6y + 2x 

2"*"^r"-^^"*"lo':r^' 



4(x-6) 83-8y^^Q_ 
2/ + 8 8 

40x - x2 + 640 - 66x + x2 = 2400 - 60x + lOy + 4x. 
40x - 66x + 60x - 4x - lOy = 2400 - 640. 

40x-10y = 1760. 
4x-2/=176. 
82x - 192 -f 19y - 8y« + 664 = 640 + 162/ - 8y«. 
32x-^19y - lQy= 192-664 + 640. 
82x + 32/=168. 
32x-8y = 1408 

32x + 3y= 168 
-lly=:1240 

2/ =-112 A. 

12x-32/ = 528 

32x4-3y = 168 
44x =696 

x = 16^. 

(X = 15^r, y = - 112T«r-) ^n8. 



Ang, 
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14. 





« — a 


a — y 






« + y_ 


: a. 






X — y 


• 






a — y = 


X— a. 






x + 2/ = 


:2 a. 






x + y = 


ox ~ ay. 






x — ax-\-y + ay = 


0. 




(1- 


-o)x+(l + a)y = 


0. 




(1 


-a)x + (l-a)y = 


20-20^ 






2ay = 


-2a + 2aS 






y = 


a-1. 






X— 1 H- a = 


2 a. 






x = 


o + 1. 






(x = 


a + 1, y = a-l.) 


^YU. 



16. Let X = the number of days he worka 

Then y = the number of days he is idle. 
X + y = 15. 
2x-.60y = 22.60. 

2x + 2y = 30 
2x — .60y = 22.60 

2.60y = 7.60 

y = S, 
X + 8 = 16. 

x=12. 

(x = 12, y = 3.) -4TW. 

16. Let X = the number of pounds A weighs, 

and y = the number of pounds B weighs. 
Then, 6x = 6y. (See § 112) 

4(y + 30) = 6x. (See §112) 
4y + 120 = 6x. 
6x— 4y = 120. 
6y-4y = 120. 
2y=120. 
y=60. 
6x = 360. 
x = 72. 
(x = 72, y = 60.) Arts, 
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EXERCISES. PAGE 808 



1. >/6i = 8. 



4. Va2» = o». 



2. VttM = \/(a^)2 = a^s. 



8. V900 r««« = 30 r«8. 



5. V26 0^6^10 = 6 a^lAfi, 

6. V26aj«-80a5y+64y«=6« 



7. VlQx:^^2xy-\-^y^ = 4x--iy, 



8. 



4a52— 12«y + 9y2 + 16»— 24y + 16 |2x--8y + 4 
4a!« 



4a;-.8y 



— 12xy + 9y^ 

- 12ay + 9l^ 



4x — 6y4-4 



16x-24y + 16 
16x-24y4-16 



9. 



9a»-24a6 + 1662-12ac + 166c + 4c« |8a-4& — 2c 



6a-4b 



-24a6 + 16 62 
-24a6 + 1662 



6a — 86-2C 



12ac + 16 6c + 4d« 
12ac + 166c + 4c» 



10. 



4 — 4a + a* + 2c- 
4 



ac + 



c« 



2- 



a + - 
2 



4- 


a 


-4a + a? 








— 4a+a? 




4 


l-2a+| 


2c — ac+ — 
4 

2c— OC+j 



11. 



4o2-12a6 + 962 + i6ac — 246c4-16c» I2a~3&4-4c. 
40? 



4a-86 



- 12 tt6 + 9 62 
-12a6 + 962 



4a-66+4c 



16ac — 24 6C + 16C* 
16ac-24 6c + 16C* 



TEACHERS' MANUAL 



335 



a* 
4 



cfi-\-ax 






4aW 
8 



a? + 2ax + ^ 



0^ ■ 2ag» . ag* 

3 3 9 

g^ . 2 ggg . x< 

3 3 9 



— + OX +— ■' 

2 3 



jIyu. 



EXERCISES, FIRST LIST, PAGE 809 



1. 



Check. 



V^T9 = 6. 

a!« + 9 = 26. 
aj« = 16. 

X = ± 4. J.n«. 

\/l6T9 = >/25 = 6. 



2. Va52-86-8 = 0. 



Va5» - 86 = 8. 
2? - 36 = 64. 
aJ* = 100. 
a; = ± 10. An8, 
Check* 
V100-36-t8= \/6i-8=8-8=0. 

V2a;-2 = V2x + 10 - 2. 

2«- 2 = 2a; + 10- 4>/2«TlO + 4. 



4v ^2g+10 = 16. 
V2»+10 = 4. 
2« + 10 = 16. 
2x = 6. 
a; = 8. 



Ans, 



Check. When x = 8 the first member of the original equation becomes 
y/2 .3 — 2 = V6 — 2 = V4 = 2, while the second member becomes 

V2.8 + 10-2 = V6 + 10-2=\/T6-2=4-2 = 2. 
Both members are thus the same when x = 8. 



4. 

4x 



V4x--8+V4xH-12 

8 + 2 Vl6xg -H6 x - 96 + 4x + 12 

2 Vl6x»+16x-96 

2V l6x»H-16x-96 

Vl6x« + 16x-96 

16x' + 16x-9d 



10. 

100. 

100 + 8-12-4X-4S. 

96-8X. 

48 -4x. 

2804-884x + 16ae^. 
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16x + 384x = 2804 + 96. 
400« = 2400. 

05 = 6. Ans, 

Check. V24-8 + V24 + 12 = \/l6+V86 = 4-h6 = 10. 



ft, va;- .\/12+g= — 2. 

X — 2-\/12 a; + as» + 12 + a; = 4. 

-» 2 V12g -f gg = - 2x — 8. 
Vl2x + x2 = X + 4. 
12x + x2 = x« + 8« + 16. 
12x-8x = 16. 
4x = 16. 
X =: 4. An8, 
Check. Vi-Vl2 4-4 = 2-4=- 2. 



6. Sap ~\ /9i?-12x- 51 = 8» 

-V9x2-12x-61 =8-3x. 

9x2— 12x- 61=9— 18x + 9x2. 
— 12x + 18x = 9 + 51. 
6x = 60. 
X = 10. Ana. 
Check. 80 - V900-120-61 = 80 - >/729 = 80 - 27 = 8 . 



7. »— 1 - Vx2 + X - 11 = 0. 

X — 1 = Vx2 + X— 11. 
X2 — 2X + 1 = X2 + X - 11. 

-2x-x = -l-ll. 
-8x = -12. 
X = 4. Ans, 
Check. 4-1 -V16 + 4-11 = 8- V9 = 8-8 = 0. 

a 6-Vx . 1 8 

24 — 4'\/x + 4 Vx = 8\/x. 

8v^ = 24. 

Vx = 8. 
X = 64. Ans. 

«-^.i=V^ !==!?-. 1=1. 
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BXERaSES. SECOND LIST, PAGE 809 



VlO VlO 10 10 2 



2. -§_.^^ = §-^. Ans, 

vl6 VIS 15 

8. JL.:^ = r2^. Ana, 
Vx Vx * 

. y/2r VFr VWr^ rVIO \/lO .„. 

4. • = — = — = — — - • A.n8» 

V6r VSr 5*" 6*" & 



. Sab y/6 ax _ SabVQ ax _ by/Q ay ^ 
y/Qax y/Qax" Qax " 2x 

a 6 V6+ V2 6\/6 + 6V2 6\/6H-6>/2 .^. • 
o. — — . — — - = — - — - — = . ^ns, 

\/6-V2 V6+V2 6-2 8 

2-V8 2+V8 4-3 1 

g 2+ V6 5\/3_ 10\/3 + 5Vi8 _ 10V8 + 15V2 _ 8\/2 4-2v^ 
6v^ 6V8 76 76 16 

Ana. 
^ 2Va — 3\/6 Va-h2>/6 _. 2a + Vg6 — 66 ^^ 

Va-2\/6 >/a + 2\/6 a-46 



10. 



Vx - 2 + 4 Vx - 2 + 3 X — 2 + 7Vx — 2+12 
Vx^r^-8 >^^=^ + 3 x-2-9 

x4-7Vx^2 + 10 .^ 
= ^3ii ^~- 

11 V8+V2,V8±v^-^84-2V6 + 2^^^^^ ^^ 
V3_V2 V8+v^ 8-2 

^ Vi^Vi v^~Vy _ x-2V^+y ^^ 
v^ + Vy v^""v^ X — y 
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EXERCISES, THIRD LIST, PAGE 809 

1. 6a!« = 216. ^ X'-26 _ l-x 

6x2-216 = 0. * aj + 26 1 + x' 

x* - 86 = 0. x« - 24x - 26 =26-24x-X2. 

(x-6)(x+6) = 0. x« + x«-26-26 = 0. 



xi = 6. 

X2 = — 6. An8, 



2x2-60 = 0. 

x« - 26 = 0. 

2. 4x2-86 = 0. (x+6)(x-6)=0. 

«* - 9 = 0. X + 6 = 0. 



(x + 8) (x — 8) = 0. 
Xi = — 8. 
X2 = 8. Ans, 

2x2-4 = 0. 



Xi = — 6. An8. 

X — 6 = 0. 

X2 = 6. Ana, 



4x2-9 = 0. ^_±2_e 

(2x-3)(2x + 8) =0. ^- "~2~""" 

2x-8 = 0. x2 + 2 = 10. 

2x = 8. x2-8 = 0. 

xi = i. ^n«. (x-a/8)(x4-V8)=0. 

2x + 3 — O. /:^rv 

2x = -8. x->/8 = 0. 

X2 = -f Ans, Xi=V8 = 2>/2. ^na. 

x + V8 = 0. 

4. 12x2-10 = 7x2 + 15. X2=-V8=-2V2. ^r« 
12x2-7x2-10-16 = 0. 

6x2-26 = 0. 

x2-6 = 0. 3 2x = A. 

(x->/6)(x + V6) = 0. * ^ 2x 

x-\/6=0. 4x2 = 25. 

Xi=V6. ^TW. 4x2-25 = 0. 

xH-a/6=0. (2x-6)(2x + 6)=0. 

X2 = -V6. ^rw. 2x-6 = 0. 

5. (x + 4)2 + (x-4)2 = 32. "J^I^; ^^ 
x2 + 8x+16 + x2-8x + 16 = 82. * 

2x2 = 82-16-16. 2X + 6-0. 

2x2 = 0. 2x = — 6. 

x = 0. Aim. x = — |. ^n». 
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9. 



X = — • 

X 




x2=r«. 




x«-r« = 0. 




(x-r)(x + r) = 0. 




X - r = 0. 




Xi = r. 


^YU. 


X + r = 0. 





10. 



ox* + c = 6. 

6-c 



x« = 



a 



x=±'\/5 — £=±iVa6 — ac. Ans, 
^ a a 



Xt=^r, An8, 

lEXERaSBS, FIRST LIST, PAGE 810 



1. 



x2 — 4x = 12. 
x«-.4x + 4 = 16. 
X - 2 = ± 4. 
X = 6, or — 2. Ans. 

x« + 6x = 16. 
x2 + 6x + 9 = 26. 
X + 8 = ± 6. 
X = 2, or — 8. Ana, 



8. x2-10x+21 = 0. 

x2-10x=-21. 
X»-10x + 26 = 4. 
X— 5 = ±2. 
x = 7,or3. Ana, 

4. x(x - 6) = - 9. 

x2-6x=— 9. 
x» — 6x + 9 = 0. 
X — 8 = 0. 
Xi = 8. 
X2 = 8. Ans, 

6. x(x + 18)=-81. 

x«+ 18X + 81 =0. 
X + 9 = 0. 
Xi = - 9. 
Xs=~9. Ans, 



6 



49 + x* = 14x. 
x«-14x + 49 = 0. 
X - 7 = 0. 
Xi = 7. 
X2 = 7. Ans, 

7. 24x + 119 = -x2. 
x2H-24x=-119. 
X« + 24x + 144 = 26. 
x+12=±6. 
X =— 7, or — 17. 

120 



Ana. 



8. 



= x. 



x + 22 

120 = x« + 22x. 
x» + 22 X = - 120. 
x» + 22x+ 121 = 1. 

x+ll=±l. 
X = — 10, or — 12. Ana. 

9. x» + 2x6 = 0. 

x» + 2x6-f 6»=6«. 
X + 6 = ± 6. 
X = 0, or — 2 6. Ana. 

10. 4x«-7=-12x. 

4x2 + 12x = 7. 
4X* + 12x + 9 = 16. 

2x + 8=±4. 

2x = 1, or — 7. 
X = }, or — }. Ana. 
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1. 9x2+12« = 12. 
9a^ + 12aj + 4= 16. 
8« + 2 = ±4. 

3x = 2, or —6. 
« = }, or — 2. An8. 



7. 3x2 ^}x = ^. 

« = J, or — }. Ans. 



8. 9aB«-6x = 8. 

9x«-6x + 1 = 9. 
8x -1 =±3. 

8x = 4, or —2. 
X = f , or — }. -4ns. 

8. 25x2-40x = 9. 
25x2-40x4-16 = 25. 
6x — 4 =± 5. 

5x = 9, or — 1. 
X = §, or — J. Ana, 

4. 25x2~20x+8 = 0. 

26x2 -20x=— 8. 
25x2 -20x + 4 = 1. 
6x— 2 =± 1. 
5x = 3, or 1. 
X = {, or J. Ans. 

5. 16x2-40x = 0. 
16x2-40x + 26 = 26. 

4x — 5 = ±6. 
4x = 10, orO. 
X = 2J, or 0. An8. 



6. 36x2+4x = J. 
36x2 + 4x+i = J + ior j. 
6x + i = ±}. 

6x= J, or — 1. 
a; = |J^, or — J. Ans. 



8. 8x2-4x = 7. 
9x2- l2x = 21. 

9x2- 12x + 4 = 26. 
3 X - 2 = ± 6. 

3x = 7, or —8. 
X = }, or — 1. Ana, 

9. 27x2-4x = 4J. 
81x2- 12x= 13. 

81x2-12x4-4 = -^^. 

9x-}=±V- 

9x = y, or —3. 

X = J4» ^^ — h ^"M, 

10. Jx2-3x=27. 
Jx2- 3x4-9 = 36. 
Jx— 3=±6. 

ix = 9, or —8. 
X = 18, or — 6. Ans, 



11. d=yj' 



SHi-sm 



8 



H = 160 ft. 
d=6. 



=^ 



160 . 2 - 3 . 1502 



8 
o. 4602-67,500 

550 = -' 

8 
200 = 460 2 - 67,500. 
4602 = 200 4-67,500. 
460 1 = 67,700. 

I = 150.44+. Ana. 
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IS. Let d = the number of feet in the diameteir. 

Then 1^ d = the number of feet in the altitude of the cylinder. 

Vol. of a sphere of diameter d = — . 

Vol of the bowl = 1 or I^ = l£. 

2 6 12 

Vol. of cylinder = ir ^ x nd=z^I^ 

I^4.i^=24,200x .14 = 8888. 

2ird» + 9ird» = 81,812. 
11 ird» = 81,812. 
(P = iij«p . ^ = 2862. 

d = v^862 = v^8 X 204 = 2 \^25i= 18.2988 ft. Ana. 

18. Let r = the radius of the first circle. 
Then, 8 — r = the radius of the second circle. 

irr* + w(8 - r)2 = A. 
irf* + ir«2 -2irr8-\- irr' = A. 

2irr2-2irr« = J.-ir««. 

2ir 2 

4 2ir 2 4 

V 2/ 2ir 4 

2 ^2ir 4 2ir 

r = - + -i- ^2 wA — ir««, the radius of the first circle. 
2 2ir 

«-r = «-- Lv2ir-A-r«« 

2 2ir 

= I — -— V2 r J. — ira«, the radius of the second circle. 
2 2ir 



PrinUd la th« UniUd ButM of Am«riM. 



x^ 



